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PREFACE. 


T Nthe enſuing Memoirs, the Reader will find ſuch a collective 
Body of Learning, that may not improperly le deem'd a Li- 
 braryof Arts and Sciences, fit to grace the Studies of the greateſt 
Princes; the Philoſophical Tranſactions f the Royal Society, 
have gain'd ſo great a Reputation among the Learned of foreign 
Nations, that they are nom tranſlating into French, by order of 
his moſt Chriſtian "Majeſty, in order to their being printed at 
the Royal Printeng-houſe at the Louvre: Ii this Work I have 
obſerv'd the Order of Time thoſe Trafts ere originally publiſs'd 
in, by Mr. Oldenburg, Secretary of. the: Society, who firſt ſet 
them on foot in 1665, and conti nud them till the Tear 1679; 
and 2 him Dy. Hook continued them under the Title of 
Philoſophical Collections: But afterwards, » Dr. Grew. being 
appointed to the ſame Office in 1689, reſumed the former Title, 
obich was retain'd by his Succefſar Dr. Plot, Dr. Sloan, 
Dr. Jurin, and others, and continues ſo to this Day. And here 
it may not be amiſs to give ſome Account of the Niſ and Foun- 
dation of the ſaid Royal Society, and thereby gratify the Curio- 
ſity of our Subſcribers, which is as follows. | 
This illuſtrious Society had its Original in an Aſſembly of 
axon Men, who, before the Reſtauration, met H. iu 
adham College, Oxford, at the Lodgings of Dr. Wilkins; 
afterwards from about the Year 1658,. (many of them living in 
London) held Meetings at Greſham College; till they were at 
length taken notice of by the King, who was pleas'd to grant 
them an ample Charter, dated the 224 of April, 1663; whereby 
they were erected into a Corporation, conſiſting of a Preſident, 
Cauncil, and Fellows, for promoting the Knowledge of naturas 
Things, and uſeful Experiments: Their Deſign was to make 
faithful Records of all the Works of Nature or Art, which 
came Within their Cogniſancez ſo that the preſent as well as af- 
ter Ages msght be enabled to put a Mark upon the Errors <vhich 
have been Frengthened by long Preſcription ;, to reftore * | 
| a 1921 


22 na The PREFACE. 
that have been long neglected; to puſh wm already known to 
more various Uſes ; and thereby make the Way more paſſable to 
what remains undiſcover'd. | 
Fr this End, that learned Body hath made a great Number 
Experiments and Obſervations, tn moſt of the Works of Na- 
rure, viz. Eclipſes, Comets, Meteors, Mises, Plants, EA 
quares, Inumdalions, Springs, Damps, ſubreFraneous Fires, Trdts, 
Currents, Magnetiſm, &c. . BY 
They have alſo tranſmitted to us many ſport and conciſe Hiſ- 
tories of Nature, Arts, Manufactures, uſeful Engines, and 
notable Contri vances; all which highly redonnd to their Honour, 
and are of eſpecial Uſe and Service ro the Public: They likt- 
w/e have improv'd Naval, Civil, and Military Architecture; 
advancd the Szrarity and Perfection of — inprovd 
Ariculture; and put not only this Kingdom, but Ire lund and 
rhe Plantations, upon Improvements in planting. yl 
They have regiſter d Experiments, Hiſtories, Relations, Ob- 
ſervarions, &c. and redut'd them into one common Stock; <0hich 
have from time to time been publiſh'd (eſpecially rhoſe o the 
moſt immediate Uſe) under tht Title of the Philoſophical Trant- 
actions, as abovementioned ; and laid the reſt up in puhlicł 
Regiſters, to be nakedly handed down to Poſterity, as a ſolid 
Ground cork for future Syſtems. Tool | 
They hive a Library adapted to their Inſtitution, towards 
Hic h the late Earl Marſhal generouſy contributed the Nortol- 
cian Library; and à Mulzum, or Re of natural and 
artificial Rarities, given them by Daniel Colwal, Eſq; which 
_ been ſince conſiderably augmented by rhe Donations of many 
others. | = b 
Furthermore, Dr. Sprat, in his Hiſtory of the Royal Society, 
printed in the Tear 166) ; concludes his Treatiſe with a Cata- 
logne of. the *corthy Members that compos'd that auguſt Body, 
amoamting ro near 200 ;, whereof his Majeſty King Charles II. 
vas Founder and Patron: Among the Fellows ' wore four 
of the greateſt Princes of Europe, vig. his Royal Highneſs rhe 
Duke of York ; his Highneſs Prince Rupert, Count Palatine of 
the Rhine; and his Fig hneſs Ferdinand Albert, Due of Brunt- 
"wick and Lunenburg; then the teu Arc hbiſbops, and four 
"Biſhops ; of Dukes, Marguifſes, Earls, Viſcounts, and Barons, 
Engliſh and Scotiſh, 29 of * Knights 253 of Doctors and 
 Barchelors of Divinity 74; of E/quires, and\other Gentlemen 
and Merchants 64; of Foreigners 16. % 


Aſter 
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After the Enumeration of which, be recommended this Un. 
E Jerraksng to the Engliſh Nation; as the braveſt People, and the 
s moſt generous Deſign; which at onte regards the 3 

new Secrets, and the Purifying and repairing all the prof 
things of 2 he fart her repreſents, that if this Deſn 
thus ſe well eſtab ii d, ſhould at any time fail, for want of 
Patronage and Revenue, the World would not only be fruſtrated 
of their preſent Expettations, but have juſt Reaſon to deſpair 
of any future Labours towards the Encreaſe practical and 
uſeful Knowledge : Bus he hopes and preſages, that the Engliſh 

41808 Wwll _ bold on this Opportunity, to deſerve the Ap- 
plauſe of Mankind for having encouraged and ſupported a Work, 
aobich inſtead of barren Terms and Notions, is able to impart to 
«5 the Uſes of all the Creatures ; and to eurich us with all the 
Benefits of real Knowledge, true Honour, great Plenty, and 
ſolid Delight. 12 | | 

Thus having given @ ſport and fuctinct Narrative of the 
Royal Society and their Tranſactions; 4 thence proceed to he 
the Met had I have taken, which wilt be obſerved throughout 
the Courſe of this Performance. | 
I. IJ. fball-conftantly ſelebt the beſt Pieces as they ariſe in the 
order of Time they were publiſb d in, which will conſiſt of choice 
Theories and Diſcourſes, ſuch as have already ſtood the Toft of 
the Learned; ſuch are new Diſcoveries, in the animal, vegetable, 
and mineral. Kingdoms; curious Anatomical Remarks, Obfer- 
vations and Improvements, wherein the Humane and Compar#- 
tive are conſider d as Solid and Fluid, and aplyd to Phyſick, 
being a Branch. thereof ; Natural. Hiſtory; ſome Queries and 
Directions given by the honourable Mr. Boyle and others, 
to Perſons travelling abroad, either by: &a or Land, to make 
proper Remarks and Obſervations on all Occaſions; as the 
Phenomena of Meteors of variays kinds, extraordinary Tides, 
Rivers, Lakes, Springs, Water-Sports, Currents, Mountains, 
Vulcano and Earthquakes ; MineraB, Plants, Birds, Beaſts, 
Fiſhes, Inſects, &c.* The Reſult whereof was, Anſwers to rhoſe 
Queries, wherein are N great Variety of beautiful 
Deſcriptions both of Art and Nature. J | 

In Philoſophy. are many beautifub Experiments, which were 
contrived to demonſirate the Truth of former Theories, and 
ſeveral Inſtruments deviſed for that Purpoſ? : In Phyſick many 
extraordinary Caſes bave occurr'd, the Reaſonings thereon, and 
Applications made uſe of : In Chymiſtry are ſhewn many notable 
Experiments, as Proceſſes, Combinations, Reſuſcitations, &c. 
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of eſpecial Uſe: In Mathematics, Mechanics, &c. are thary 
choice Propoſitions, Demonſtrations, Conſtructions, Menſurations, 
Deſcriptions, Inventions, Improvements, Inſtruments, Laws, 
Ratio s, &c. which are univerſally acknowledg'd rp be the moſt 
ſati gactory Accounts of the Proceedings both of Nature and Arr, 
wherein le of her greateſt — — are fat hom d, and a Foun- 
dation laid for Poſterity to build an inſinitę Superſtructure. 

II. 7 foall in the Proſecution of this Work always keep cloſe 
to the true Meaning of the ſeveral Aut hors, whoſe Names will 
be conſtantly mentioned, and the Number of the Page where 
taken from in the Originals, omiting the epiſtolary Forms and 
Complements that paſſed berween ſeveral of the Members of the 
Royal Society both at home and abroad, as being merely Matters 
of Ceremony : The Latin Tratts will be tranſlated in their 
proper Places, and the — Senſe of their Authors preſerv d. 


in a plain and eaſy Stile. I ſhall alſo make proper Applications 


ro ſuch Theories or Experements. where requiſite, as will fit 


them for practical Uſes, and explain the technical Terms of Art 
The tedious Journals of the Weather will be omittedgon Account 


1 the Uncertainty of building any rational Syſtem on ſuch a 


Foundation, frequently liable to Errors; but for the Suti action 
of ſuch Gentlemen that are poſſeſs'd of proper Apparatus's, J 
ſhall exhibit a Journal of Obſervations for a Month," and lay 
down proper Remarks ſufficient to ſhew how ſuch" Journals 
ought to be kept, which will be entertaining to thoſe'that have 
Leiſure to attend, and Curioſity toremark the Phenomena thereof: 
And as to the Extracts that are inſerted under the Article of 
Books and Papers of leſs general Uſe omitted, I propoſe to take 
uo Notice of them, unle/s there ſhould appear therein any Thing 
very material to deſerve it. | | | 


* — 


MEMOIRS 


Being a New AZAai1DGMENT of the 


Philoſophical Tranſactions. 


: 
PT” a 7 EFT 8 * th tinth. 


—— 
w_ 


The Motion of the Comet Anno 1664. predicted by M. Auzout. 
Philoſophical Tranſactions, N“ 1. p. 3. 


HE motion of comets was hitherto thought ſo 

irregular, as not to be reducible to any laws, and 
men had always contented them ſelves to obſerve 
exactly the — through which they paſſetl, 

and where they ceaſed to appear; till M. A.- 
Sour firft attempted to foretel the line of the 
motion of the comet Anno 1664; exhibiring an 
ephemerides, wherein he determines for every day its place in 
the heavens, the hour of its coming to the meridian, and that of 
Its ſetting, until its too great diſtance, or its approach to the fun, 
ſhould hide it from our eyes. This ephemerides is ſounded on 
the ſuppoſition of its moving juſtly enough in the plane of 2 
great circle, inclined to the equinoctial about 300, and to the 
ecliptic about 49 or 49* +, cutting the equator at about 45%, 
and the ecliptic at 2$* of Aries, or a little more. Then M. A- 
204t proceeds to ſhew how the motion of this comet is to be 
traced on the plobe, and to calculate the ſeveral places of its 
appearance in the heavens; and in particular, he finds by his 
calculations what the leaſt diſtance of the comet from the carth 
ſhould be, when it is in oppoſition to the ſun; a circamſtante 
that may ſerve, as he thinks, to decide the grand queſtion con» 
cerning, the Morion of the Earth. 
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Of the New American Whale-Fiſhing about Bermudas, 4 
f Seaman. Phil. Tranſ. N“ 1. p. I.. 


i > 
128 many attempts of maſtering the whales of theſe 
ſeas had been unſucceſsful, by reaſon of their extraordin 
fierceneſs and ſwiftneſs; yet ithad been; lately undertaken, asd 
fit perſons being out at ſea ſeventeen times, and faſtening their 
weapons a dozen times, killed two old female whales and three 
cubs. The length of one of the old ones from the head to the 
extremity of the tail was 88 foot; its tail 23 foot broad; the 
ſwimming fin 26 foot long, and the gills 3 foot long, with great 
bends — — from the noſe to the navel; on her after- 
part a fin on the back, and the inſide inlaid with fat like the 
caul of a hog. The other old one was about 60 foot long. 
Of the cubs, one was 33, the other two, much about 25 or 26 
foot long. Their ſhape was very ſharp behind, like the ridge 
af a houſe; the head pretty blu, and full of bumps on both 
fides, the back perſelly black, and the belly white. Their 
ſwiftneſs and force are ſurprizing, one of them that had been 
ſtruck, towed the boat after him tor ſeven or eight __— in 
three quarters of an hour. When wounded they make a hi- 
deous roaring, at which all the whales within hearing flock to 
the Jones ret without ſtriking or doing any harm. Theſe 
whales are l to reſemble that ſpccies called Fubartes x 
they are without teeth, and longer than t he Greenland whales, 
but not ſo thick. Their feeding on graſs, growing at the bot · 
tom of the ſea, appeared by cutting up the great by or maw, 
wherein was found about two or three hogſheads of a greeniſh 
rafſy matter. The largeſt ſort of theſe whales might afford 
even or eight tuns of oil, The cubs. yield little, and that a 
kind of jelly only. The oil of the old ones candies like pork's 
greale, yet burns well. The oil of the blubber is as clear and 
air as whey ; that boil'd out of the lean interlarded, hardens 
like tallow, ſpattering in the burning, and that made of the 
_ caul reſembles hog's greaſe. One may run his hand into this 
dil when boiling == ita ſcalding, and it is endowed with a 
healing quality in curing green wounds, lameneſs, &c. by 
anointing the part affected. The time of catching them is 
from the beginning of March to the end of May, The which 
they diſappear and retire into the weedy beds of the gulph of 
Florida, it being obſerved that nd an ſtore of clams and 


barnacles on their fins and tails, on which the rock weed grows 
about ſeven inches long. a & 
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Dr. Walter Pope Account of the Quickfilver Mines in Friuli. 
* 4 * Phil. Tranſ. N“ 2. p. 21. 
"HE mines of mercury in Friuli, a Venetian territory, are 
diſtant about a day's journey and a half from Garitia 
northwards, at a place called Aria, ſituated in a valley of the 
Julian Alps. They have been theſe 160 years in the poſſeſſion 
of the emperor ʒ the inhabitants ſpeak the Havonian tongue. 
In Auguſt, when I was there, the valley and the mountains too, 
out of which the mercury was dug, were as verdent, as if it 
had been the middle of : ſpring, owing as is ſuppoſed, to the 
moiſtneſs. of the mercury. That mine, into which we enter'd, 
the beſt and greateſt of them all, was dedicated to St. Barbara, 
as all the mines are to ſome ſaint or other; its depth was 125 
paces, every Pace exceeding five of our feet, The mineral is 
dug with pick-axes according to the courſe of the vcins; tis 
generally — as a ſtone, but heavier, ofa liver colour, or that 
of Crocus Metabllorumo There is alſo ſome ſoft carth, in which 
the mercury is ſeen in little particles. There are ſometimes 
found in the mines round ſtones like flints, of ſevggal bigneſſes, 
reſembling thoſe globes of hair taken out of the babes of oxen. 
There are allo ſeveral marcaſites and ſtones, which ſcem to con- 
tain ſpecks of gold, but on tryal they find none. Some of theſe 
round ſtones are very ponderous and impregnated with mercu- 
ry ; others light, and with little or none. 
The manner of getting the mercury out of theſe mines is this: 
The earth taken out of the mine in buckets is pat into a fieve, 
made of wires, and waſhed in ra water as long as any 
| thing will paſs through it; that which paſſes is reſerved in the 
hole P, fig. x. and taken up again by the ſecond man, and ſo on to 
about ten or twelve ſie ves proportionably leſs. The carth that 
cannot paſs is pounded, and the ſame operation repeated. The 
fine ſmall carth that remains, and-agt which no more mercury 
can be waſhed, is put into iron retgrts luted to receivers, into 
which the mercury is forced by fire.” The Caput Mortuum is 
pounded, and the operation renewed while any mercury can be 
got, and this is called the ordinary mercury ; that obtained by 
waſhing or found in mines being denominated virgin mercury 
and efteemed the beſt, for upon making an amalgama of gold 
and virgin mercury, and putting it to the fire, it will carry all 
the gold with it, which cannot be effected by common mercury. 
To illuſtrate this ſee Plate I, fig. t. where A is the water, 
WB Ca veſſel into which it runs, DEF are ftreams perpetually 
| 9 > a running 


4 MEMOTRS of the 
running from that veſſel into GHI three fieyes, the diſtance of 
whoſe wires at bottom leſſen Ae ; KLM the place 
where the earth paſſing thro the ieves GHl is retained; whence 
it is taken up by the ſecond man; NO the waſte water. 
I ̃ be labourers in theſe mines become paralytic and die hec- 
tic, ſome later and ſome ſooner. | ri 
. We ſaw a man who bad not been half a year in the mines, 
ſo fall of mercury, putting a piece of braſs in his mouth, 
or rubbing it in his Angers, it immediatly became as white as 
if mercury had been rubbed on it. | | 
Theſe mines formerly coſt the emperor yo0,000 or 80,009 
florins yearly, and yielded lefs mercury than now, tho) the 
charges are only 28, b florins. They produced in the three 


following years, | 


Anno 1661. J. 
Ordinary mercury 198481. 
Virgin Mercury 6194. 

In all 204675. 
Wo. E * 
rdinary Mercury 225066. 
Virgin Mercury 9612, 
| In all 234678. 
3 „ 
rdinary Mercury 244119. 
Virgin Mercury 11862. 


In all 255981. 


The Blowing of Fire by the Fall of Water, by the ſame. Phil, 
ranſ. N“ 2. p. 25. 

N the braſs works of Zivoli near Rome, the water blows the 
fire, not by moving bellows, but by affording the wind. See 
fig. 2. where A is the river; B the fall of it; C the tub into 
which it falls; L Ga pipe; G the orifice of the pipe, or noſe 
of the bellows; GK the hearth; E a hole in the pipe; P. 
ſtopper to the 1 D . place under ground, by which the 
water runs away. Upon ſtopping the hole E, there is a perpc- 
tual ſtrong wind ifluing fork , G. 37 raph) 73 
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Of the way of killing Rattle Snakes, by Captain Silas Taylor. 
o kd Phil. Tranſ. N* 3, P. as, | 

He wild penny · royal, or dittany of Firginia, growaſtraight 
up, about one foot high, with the * like penny - royal 
with little blew tufts at the joining of the branches to the plant, 
the colour of the leaves being reddiſh green; but the water 
diſtilled, of the colour of brandy 

it bruiſed are very hot and biting upon the tongue. Of rhefe 
leaves fo bruiſed were taken ſome, which tied in the cleft of a 
long ſtick, were held to the noſe of the rattle · ſnake, who by 
turning and wrigghng laboured as much as ſhe Gould to avoid 
it; but ſhe was killed with it in leſs than half an hours time, 
and as was ſuppoſed by its{cent, This was done in Fudy, when 
theſe creaturs are reputed to be in the greatelt vigour for their 
poiſon. It is alſo remarkable, that in thoſe places, where the 
wild penny-royal grows, no rattle · ſnakes are obſeryed to come. 


Damps in Mines, by Sir Robt. Moray. Phil. Tranſ. N* 3. p.44. 


N a coal-pit belonging to the lord Sinclair in Seortand, where 
che coal is about 18 or 20 foot thick, and anciently wafted to 
2 great depth, the colliers at that time, having wrought as 
deep as they could, and being to remove into new rooms, as the 

call them, did, by taking off as they retired, part of the coal 
that was left as pillars to ſupport the roof and earth over it, fo 
much weaken them, that within a ſhort ſpace, after they were 
gone out of the pit, the pillars falling, the earth above them 
fll'd up the whole ſpace, where the colliers had lately wrought, 


with its ruins. The colliers hereby being out of work, ſome of 


them adventur'd to work upon the old remains of walls, ſo near 

me old waftes, that ſtriking through the flender partitions of 
Phil. the coal- wall, that ſeparated between them and the place where 
they uſed to work, they quickly perceiv'd their error.; and 

vs the fearing to be ſtifled by the foul air they knew poſſeſſed the old 
. Sec waſtes, in regard not only of the damps, which fack waſtes do 


b into uſually afford, but becauſe there had been, for many years, a 


r noſe i fire in thoſe waſtes, that filled them with ſtifling fumes and va- 
; E pours, retired immediatly,and ſaved themſelves from the erup- 
ln the cions of the damp, Bur next day y or 8 of them no fooner came 
ſo far down the ſtairs, that lead them to the place where they 
had been the day before, as they intended, but upon their ſtep- 
ping into the place where the air was infected, they fell down 
dead as if they had been ſhot. And there being amongſt them 
one, 


Pi 


of a fair yellow; The leaves of 


p 


= r 
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reach them all, each having its particular furnace or oven. The 


pipes into kettles, adding to it half as much mother-water, 


ene 
[3 11 k * 8 


icy and hard, 


one, whoſe wife being informed he was ſtifled. in that place, ſhe 
went down ſo far without inconvenience, that ſeemg her husband 
near her, ſne ventur d to go to him; but 1 ſuffocated by the 
damp, as foon as ſhe eame near him, ſhe fell down dead by 
him. | 10 T fits T4its j 
4A Mineral a: Liege yielding Brimſtone and Vitriol; by. the 
ſame, Phil. Tranſ. N“ 3. p. 45. 
HE mineral out of which brimſtone and vitriol are ex- 
tracted, is one and the ſame; and not much unlike lead ore. 
To make brimſtone, they break the ſtone or oar into ſmall 
ieces, which are put into crucibles, made of earth five foot 
ong, tquare and pyramidical ; the entry is near a foot ſquare. 


The crucibles are laid floping, eight undermoſt and ſeven 
above them, and as it were betwixt them, that the fire may 


brimſtone being diſſolved, drops out at the ſmall end of the 
crucible, and falls into a leaden trough, common to all the cru- 
cibles, thro' which there runs a continual rivulet of cold water, 
conveyed thither by pipes, for cooling the diſſolved ſulphur, 
which is ordinarily four hours in melting. After this the aſhes 
are drawn out, laid in a hcap, and covered with, other elixed 
or drained aſhes to keep them warm. 

To make copperas or vitriol. They take a quantity of the eetbe 
ſaid aſhes, and throwing them into a ſquare planked pit in the [> a 
earth, about four foot deep and eight foot ſquare; they cover pw 4 
the ſame with ordinary water, and let it lie 24 hours, or till an Mpch © 
egg will ſwim on the liquor, which is a ſign that it is ſtron 
enough. When they would boil this, it 1s conveyed . 


which is the water remaining after boiling of the hardened Pon. 2 
copperas. The kettles are of lead 4 J foot high, 6 foot long, b 
and 3 foot broad, ſtanding on thick iron grates. In theſe the li- 
2 is boiled with a ſtrong coal fire, 24 hours or more, accor- 
ding to the * or weakneſs of the lee or water. When it 
is come to a Juſt confiſtence, the fire is taken away, and the 
Iiquor ſuffered to cool a little, and then it is —— out of the 


ſaid kettles through holes beneath in their ſides, and conveyed that 
through wooden gutters into ſeveral receptacles, three foot Mftward 
deep, and four foot long, where it remains 14 or 15 days, or ring th 


till the copperas ſeparate itſelf from the water, and become 


Extra- 
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ſhe traordinary Tides in the Weſt-Ifles of Scotland, by the Same. | 
and 3 Phil. Trani. 3 P- 53- | 
bo x. that tract of iges on the weſt of Kugland. called by the 

N J inhabitants the Zong Hund, as being about 100 miles long 


For north to ſouth,” there is an iſland called Zerneray, three 
iles long and more than a mile broad, the length runnin 
rom caſt to weſt, as the firth or ſtreight lies. At the caſt — 


f this iſland I obſerved a very ſtrange A of — 
another no 


oy ._—- - 2, mw wo as — — 


& ax and reflux of the ſea, and I was told o 
. kable. 
ai war . e 
n Upon the weſt fide of the Zong Iand, the tides which came 
foot ¶ om the ſouth-weſt run all along the coaſt northward; | ſo that 


arc. uring the ordinary courſe of the tides, the flood runs eaſt in 
ven She firth where Berneray lies, and the ebb weſt. And thug 
nay ie ſea ebbs and flows regularly for about four days before the 
The Inn moon and change, and as lon after. But for four uy 

o y 


fore the quarter moons and as long after, there is conſtant 


ru great and ſingular variation. For then, (a ſoutherly moon 
ter, Making there full ſea) the courſe of the tide being eaſtward 
bur, ben it begins to flow, which is about 9 + of the clock, not 


| 
ly continues ſo till about 3 + in the afternoon, when it is high | 
ater, but after it begins to ebb, the current runs on {till eaſt- | 
ard, during the whole ebb, ſo that it runs eaſtward 12 hours g 


the gether, that is, all day long from 9 in the morning, till 
the out 9+ at night. But then when the night tide begins to | 
over pw, the current turns and runs weſtward all night, during 
ll an dth flood and ebb, for about 12 hours more, as it did eaſt- 
ron ard the day before. And thus the reciprocations continue, 
ug" Sc flood and ebb running 12 hours caſtward, and the other t 


hours weſtward, till four days before the new and full | 
don, and then they reſume their ordinary regular courſe as | 
fore, running eaſt during the fix hours of flood, and weſt 


ring the fix of ebb. / Kt , „ere 
The other irregularity in the tides is no leſs exsraordinary 


:cor-' 
my n the above -· mentioned. That whereas RR — W 
3 that is, for ſix months together; the 
the rſe of irregular tides about the quarter — to run all 
ved ,, chat is "bans as from about g + to 94, 104 to 10 4, &c. 
foot Itward; and all night, that is 12 hours more, weſtward 

„or ring the other fix months, from the autumnal to the vernal 
ome inox, the current runs all day weſtward, and all night 


ward. | 
Adis 


| A — * 
ö / 
N 
: = 
- : . 
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Adits and Mines wrought at Liege without Air Shafts, bythe 
Same. Phil. Tran. Ne 5. p. y9. 
A* the entry of the adit, there is a ſtructure of brick like 
1 a chimney, about 28 or 36 foot high; at the bottom tuo 
oppoſite ſides are, or may be 5+ foot broad, and the other two 
x ſoot; the wall 1 + brick thick. At the lower part of it, is auf 
aperture about ꝙ or 10 inches ſquare, fot why out the aſhe 
which when done, this aſh · hole is immediately ſtapt ſo cloſe, a 
to exclude the leaſt air. Abaut 3 foot or more above ground 
there is on that fide next the adit or pit, a ſquare hole of 8 ory 
inches, for admitting air to make the fire burn; into this hol 
is fixed a ſquare tube or pipe of wood; whoſe joints andichink 
are ſo ſtopt with parchment _ or glued upon them, tha 
the air has no admittance but by the end; and this pipe is ſt 
tengthened, as the adit advances, by fitting new pipes into o 
another, and carefully ſtopping the joints — 9 — above 
So the tube being ſtill carried on to the place where freſh air 
neceflary, while it is dran by the fire through the tube, ther 
will be a conſtant ſupply of it, and by its motion it will camz + ; 
away with it all noxious vapours, and men will breathe thei 
as ſaſoly as in the open air, and not only candles but fire wi 
burn, when upon occaſion there is uſe for it in breaking the roc 

That there may bea conſtant ſupply of freſh air, the fire mu 
be always kept burning in the chimney; for: which purpoſ to be 
there muſt be two iron grates or chimneys, that upon any ac 
dent, the other may be ready to be put in its place; the co 
being firſt well kindled in it: But when the fire is near ſpen is to | 
the grate being haled up to the door, is to be ſupplied wii 
freſh fuel. 

The higher the ſhaft of the chimney is, the fire draws ti 
air the better. And this invention may be uſed in perpe 
eular pits or ſhafts, when there is want of freſh air at the be muſt 
tom, or in caſe of unwholeſome fumes or vapours. ; 
The whole contrivance may be underſtood by the anne half a 

are. Plate I. Fig. 3. 
A the hole for taking out the aſhes ; B the ſquare hole, in 
which the tube or pipe for conveying the air is to be fixt; C Have 
border or ledge of brick or iron, on which the iron grate ¶ Ppowde 
cradle, that holds the burning coals is to reſt; the one bei with tl 
exactly fitted for the other; D the hole where the cradle is e dri 
E the wooden tube, thro' which the air is conveyed towau hole ir 

the cradle; F the door, by which the grate or cradle is let 
which is to be ſet 8 or 10 — higher than the hole D; 3 b 
u 


primin 


Vor 
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ſhutter made of iron or wood that will not ſhrink, that it may 
ſhut very cloſe; G the grate or cradle, which is narrower below 
than above, that the aſhes may the more caſily fall, and the air 
excite the fire, the bottom and fides being barred ; H the border 
a;twolor ledge of the cradle that reſts on the ledge C; I four chains of 
two iron faſtened to the four corners of the cradle, for taking it up 
Wand letting it down; K the chain of iron, to which the other 
hains are faſtened; L the pulley of iron or braſs, thro' which 
the chain paſſes; Ma hook, on whioh the end of the chain is 


iſtened by a ring, the hook being fixed in the fide of the door; 


8 or; a bar of iron in the walls, to which the pulley is faſtened, 

8 . Du Son's Method of Breaking Rocks. Phil. Tranſ.N*s5. p. 8a, 
„ that HE invention of breaking hard rocks with eaſe and dif 
is ſt atch is uſeful on ſeveral occaſions ; as in cutting of adits» 
to on or paſſages thro them, for draining water out of mines of lead » 
aboveſrin, or any other kind of minerals whatever. 55 
1 air i The tool employed in this operation is of iron well ſtecled 
„the at the end, ſec Plate I. Fig. 4. about 20 or 22 inches long, and 
car: + in diameter at the ſteeled end, the reſt being ſomewhat 


more ſlender. The ſhape of the ſteeled end muſt be ſuch as 
o make it the fitteſt to pierce the rock, and the harder the 
roc rock is, its angles muſt be the more obtuſe. This inſtrument is 
o be ſtruck upon with a hammer. After every blow its point is 
to be ſhifted, that its angles may ſtrike on a ne place. And 
hus the work be continued till the hole become 18 or 20 in- 
hes deep, the deeper the better. To this hole a double wedge 
sto be exactly fitted, ſce Fig. 5. each piece being 12 or 13 
nches long, and ſo made, that joined together they may form 
cylinder, cut diagonally. The two flat fides that are conti- 
aws tiWguous are to be greaſed or oiled, to ſlip the more caſily the one 
pon the other. One of the pieces which is to be uppermoſt, 
muſt be cut round into a hollow creaſe. at the great end, for 
aſtening to it with a thread a cartridge of gun powder, about 
anne half a pound or more as there is occaſion, and that end muſt 
de pared in proportion to the thickneſs: of the paſtboard, to 


ole, ugmake it even with the reſt of the wedge; This wedge mult 
t; Cave a hole drilled thro' its length to be filled with -priming 
gratc powder for firing that in the cartridge, and thruſt into the hole 
ze bei with the round ſide uppermoſt; and afterwards the other wedge 
e is Me driven to its due poſition, obſerving that they both fit the 


towaufchhole in the rock exactly. Then on the end of the lower wedge, 

which is to be about an inch longer than that of the upper, 
priming powder is to be laid, and a piece of burning match or 
Vor. I. B thread 
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thread dipt in brimſtone faſtened to it, that the operator may 
have time enough to retire before the powder be fired, which, 
when done, will rend the rock to pieces. b 


Inquiries concerning Agriculture. Phil. Tranſ. N* 5. p. 91. 


| OE Royal Society Ar the improvements of 

natural knowledge had divided themſelves into divers 
committees, according to the ſeveral inclinations and ſtudies of 
their members. That for agriculture,s began their work with 
drawing up certain heads of inquiries for procuring a faithful 
and ſolid information of what is already known and practiſed 
in that branch of knowledge, and for giving hints of what fur- 
ther improvements may be made therein 


I. For Arable Ground. each 


1. The ſeveral kinds of foils in England, being ſuppoſed to 
be either ſandy, gravelly, ſtony, clayey, chalky, lighr-mould, 
heathy, marſhy, boggy, fenny, or cold weeping round. What 
is the ſoil of each country, and how prepare 2 arable? » 

2. What peculiar preparations each ſoil undergoes for each 80 
kind of grain; what id of manure, when, how, and in what 
quantity laid on? | | 

3. At what ſeaſons and how often ploughed, and the kind: 
of ploughs uſed for ſeveral ſorts of ground ? 

4. How long the ſeveral grounds lie fallow ? 

5. How, and for what productions heathy grounds may be 
improved? | ; 

6. What ground has matle, how deep it lies, and what the 
depth of the marle itſelf? What its colour, on what grounds 
uſed ? What time of the yearto be laid on, how many loads to 
an acre? What grain marled land will bear, and how many years 
together, how fach marled land is to be uſed afterwards ? Cc. 
7. The kinds of grain and ſeed uſual in England, being 
wheat, hemp, flax, rape; what ſorts of theſe are Yownk in each 
county, and how prepared ? Whether by ſteeping, and in what 
kind of liquor ? Or by mixing it, and with what ? 

8. There being ſeveral ſorts of wheat, oats, barley, peaſe, 
beans, Sc. Which of theſe grow in each county, and in what 
foil, which of them thrive beſt, and whether each of them 
require a peculiar tillage, and how they differ in goodneſs ? 


9. What are the particulars obſervable in the choice of ſeed: mh 
corn, and all kinds of grain, and what kinds of grain are mol! eld 


proper to ſucceed each other? 


10. What Green 
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hich, 10. What 8 of each kind is ſown on the ſtatute- acre 
and in what ſeaſon of the moon and year? | 
| 11. With what inſtruments they barrow, clod, and rowl, and 
91. at what ſcaſons ? | | 
a of 12. How much an acre of good corn generally yields, in ve- 
ry good, indifferent, and in the worſt years? , 
13. What are the cauſes and remedies of mildew, blaſting, and 
ſmut, being ſome of the common diſeaſes of corn in its growth? 
ithſia 8 14. How weeds, worms, flies, birds, mice, moles, Ec; ar 
cited prevented ? = | 
15. Upon what occaſions young corn is cut or fed in the 
blade, and what are the benefits thereof ? | 
16. What are the ſeaſons and ways of reaping and ordering 
each ſort of grain, before it be carried off the ground ? | 
17. What are the ſeveral ways of preſerving grain in the 
ſtraw within and without doors, from all annoyance ; as mice, 
Wh. heating, rain? Sc. | 
, 2 18. What are the ſeveral ways of ſeparating the ſeveral ſorti 
of grain from the ſtraw, and of dreſſing them? 
19. What are the ways of preſerving any ſtores of grain from 
ne annoyances they are obnoxious to ? 


kinds II. For Meadows. 


r. How the above-mentioned ſorts of ſoil are prepared, when 
they are uſed for paſture or meadow ? IT 
2. How the common annoyances of thefe paſture or meadow- 
grounds, as weeds, moſs, ſour-graſs, heath, tern, buſhes; briars, 
brambles, broom, ruſhes, ſedges, gorſe, or furzes, are prevented. 
3. What are the beſt ways of draining marſhes, bogs, tens? c. 
4. What are the ſeveral kinds of graſs, and which the beſt ? 
12 5- What are the chief circumſtances obſervable in the cutti 
bein! graſs; and what in the making and preſerving of hay 7 
| * 6. What kind of graſs is fitteſt to be preſerved for winter 
feeding; and what graſs is beſt for ſheep, cows, oxen, horſes, 
goats? Sc. | | 


. Villette's burning Concave. Phil, Tranſ. N“ 6. p. 96. 


HE figure of this concave is round, and about 30 inches in 
diameter, its focus or burning point about 3 foot diſtant 
from the center ofthe glaſs, and about + a Louis d Or in magni- 
ude. One may paſs his hand nimbly through it; for if it be 
held there a ſecond of time, there is danger of getting much hurt. 
Green wood takes fire in it 17 inſtant. A ſmall piece of pat 
. Iron 
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Lon was melted in 40 ſeconds, a filver ons of 1 * ce Was 

ierced in 244. A great nail was melted in 30%. The end of a 
word - blade of Olinde was burned in 434. A braſs counter was 
pierced in 6, A piece of red copper was melted in 42. A 
piece of a chamber quarry ſtone was vitrified in 45. Steel of 
which watch ſprings are made was melted in 971. A mineral 
ſtone, ſuch as is uſed in harquebuſſes 4 rouet was calcined and 
vitrified in a ſecond, and a piece of a mortar in 52, In ſhort, 
there is hardly any body, which this fire is not capable of cither 
melting or vitrifying. As the bigneſs of the focus is but ſmall, 
ſo none but little pieces can be expoſed to it, for a greater bulk 
would require much time to produce its effect. 


Milk found in Veins inſtead of Blood; and Graſs in the Wind- 
pipes of ſome Animals. Phil. Tranſ. N* 6. p. 100, c. 


/ Curious perſon, ſome time ago, wrote from Paris, that 
upon opening a man's vein, they found milk inſtead of 
blood. This is alſo confirmed by Dr. Lower, who ſays, that a 
maid, after cating a good breakfaſt, about ſeven in the morning, 
was let blood in her foot about eleven the ſame day; the firſt 
blood was received in a porringer, and in a little time it turned} 
white; the laſt blood was received in a ſaucer, which became 
white immediately, like the white of a cuſtard ; within five or ſix 
hours after, the Doctor ſaw both; and that in the porringer was 
half blood, half chyle, ſwimming upon it like a ſerum, as white 
as milk; and that in the ſaucer all chyle, without the leaſt ap- 
arancc of a drop of blood; and when he heated them ſeparate- 
y over a gentle fire, they both hardened, like the white of an 
egg, or the ſerum of blood when heated, but much whiter. This 
maid was then in good health, and of a very florid clear com- 
plexion, and only let blood becauſe ſhe never had her courſes. 
Io theſe obſervations Dr. Bea} adds a phænomenon of ſome 
reſemblance to them, which he had above 20 years ago from 
Thomas Day an apothecary at Cambridge; that himfclf let a 
man blood in the arm, which was as white as milk; as it run 
out of his arm it had a little diluted redneſs, but as it fell into 
the veſſel, it was 3 white, and continued like drops of 
milk on the paycment. Dr. Bade's conjecture, a phyſician at 
Cambridge, was that the patient had fed much on fiſh ; affirm- 
ing witha], that he would ſoon become leprous, if not pre- 
vented by phyfick. 
The other particular mentioned inthe title, was communicated 
by Mr. Boyle ; Dr. Clarke, and Dr. Loxcer giving him an account 


0 


F ago waio to iow EZ. 
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of a very odd Kind of obſervation : One of them aſſuring him, 
that he had ſeveral times found in the Jungs of 2 conſide- 
rable quantities of graſs in the very branches of the Aſpera 


A(Arteria or wind pipe: And the other inform'd him, that a few 
el of weeks fince, he and a couple of phyſicians were invited to look 
\eral n an ox, that had almoſt for two or three days continually 

and hc1d his neck uptight, and died of a diſeaſe the owner could 


ot gueſs at; and upen opening the throat, they found the 
ery trunk of the Aſpera Arteria ſtuffed with graſs, as if thruſt 
into it by force; which may make one wonder bow ſuch 
Wa quantity of graſs could get in there; and bow being there, 
uch an animal could live with it o long. 


Petriſication, by Mr. Boyle. Phil. Tranſ. N“ C. p. 101. 


Gentleman informed him he lit on a place in theſe parts 
of England, vis. about Oxford, where, though there be 
o pertifying ſpring, wood is turned into ſtone in the ſandy 
arth itſelf, in a better manner, than by any petrifying water 
4 et — n 7 ew 41 | 
making experiments on this ound it v 
a ond; — Me, Boyle mentions alſo a certain wow 
hought to be a petrified bone, with the marrow taken out, 
being in ſhape like it; but with a proper Menſtruum, he 3 
— ba could eafily diſſolve it, like other ſoft ſtones ; and 


r was 
vhite MW hioks it may poſſibly anſwer the ſame medicinal intentions with 
t ap- )ſteocolla, or the glew · bone. | 

1. EI 
c 4 Df the Nature of a certain Stone found in the Head of a Serpent 
This] in the Indies. Phil. Tranſ. N“ 6. p. 102. | 
ir wh IR PhilibertoPernattiſent from ava to Sir Robert Moray, 
rſes. 


for the repoſitory of the Royal Society, a certain ſtone, 
vhich he affirmed to be found in the head of a ſnake, and which 
aid on a wound, made by any venemous creature, ſticks to it, 
and draws out all the poiſon; and then, being put into milk, 
t 18 ſaid, to diſcharge its poiſon therein, and turn it blue; 
n which manner it muſt be uſed till the wound be cleanſed. 

This relation has been fince confirmed by M. Thevenor in 
bis travels; who ſays, that in the Eaſt Indies, and in the king- 
rm · ¶ om of Quamſy in China, there is found a ſtone in the head 
f a certain ſerpent, which they call by a name ſignifying a 
airy ſerpent, and which heals its bite, that elſe would be mor- 
il, in 24 hours. This ſtone is round, white in the middle, and 
bout the edges blue or greeniſh ; being applied to the wound, 
It 
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it adheres to it, and falls not off, till it has extracted the poi- 
ſon ; then they waſh it in milk, wherein it is left a while, till 
it returns to its natural condition. If it be put the ſecond tame 
on the wound, and ſtick to it, it is a fign all the poiſon was 
not extracted by the firſt application; but if it ſtick not, it is 
certain that all the poiſon is drawn out. 


the Method of making Salt-petre in the Mogul's Dominzons, 
2 by M. Thevenot. Phil. Tranſ. N' 6. p. 103. 


ALTPET RE is found in many places of the Eaſt- Indies, 

but chiefly about Agra, and in lanes formerly very po- 
pulous, but now deſerted. It is extracted out of three ſorts of 
earth, black, yellow, and white: The beſt is that taken from 
the black, as ng free from common ſalt. They work it inf 
this manner: Firſt they make two pits, flat at bottom, like 
thoſe wherein common ſalt is made; one of them which has 
more compaſs than the other, they fill with earth, on which 
they let water run, and treading it with their feet, reduce it to 
the conſiſtence of a pap, and ſo let it ſtand for two days, that 
the water may extract all the ſalt that is in the earth: Then this 
water runs into another pit in which it cryſtallizes into ſalt- pe · Ne le: 
tre. They boil it once or twice in a cauldron, according as Marth 
they would have it whiter and purer; while over the fire, they {Wome 
ſcum it continually, and fill it out into earthen pots that hold {heſe 
each 25 or zo pounds, and theſe they expoſe to clear nights; MWhoug 
and if any impurity remain, it will fall to the bottom; after - have 


wards they break the pots and dry the ſalt in the ſun. — 
| on th 
Changes likely to be diſcovered in the Moon; by M. Auzout, Wands 
Phil. Tranſ. N“ 5. p. 120, | auſe 


1 Sometimes think that the earth muſt appear to the ſuppoſed WF onſid 
IJ inhabitants of the moon, with a different face in the ſeveral d th 
ſeaſons of the year; and to have another appearance in winter, here 
when ſcarcely any thing is green on a great part of the earth; leaf 
when there are countries all covered over with ſnow ; others MW vted 
with water, others all obſcured with clouds, and that for many t is fa 
weeks together; another face in ſpring, when the foreſts and hen! 
fields are green; another in ſummer, when the whole are yellow, ̃he fir. 
Sec. Methinks ſuch changes are conſiderable enough to be obſer- Miireſt 
ved by reaſon of the different reflections of light, fince ſo many Mn her | 
differences of light are ſeen in the moon. We have rivers con- Mc can 
ſiderable enough to be ſeen, and they enter far enough into the 

land, and have breadth ſufficient to be obſerved, Tbere are 


fluxes if 
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fluxes in certain places that reach into large countries, ſufficient 
to make there ſome apparent change; and in ſome of our ſeas, 
here float ſometimes 55 bulky maſſes of ice, as are far greater 
han the objects we are aſſured we can ſee in the moon. Again we 
1 was cut down whole foreſts and drain marſhes, of an extant large e- 
it 15 ¶nough to cauſe a notable alteration; and men have made ſuch 
works as have produced changes great enough to be perceived. In 

any places are vulcano's, that ſeem big enough to be diſtin- 
puiſhed, eſpeciallyin the ſhadow. And when foreſts and towns of 
great extent are on fire, it can hardly be doubted but theſe lumi- 
nous objects would appear, either in an eclipſe of the earth, or 
7 po- ¶ ben ſuch parts of the earth are not illuminated by the ſun : But, 
rts of ¶ know no man who has yet obſerved ſuch things in the moon; and 
from ne may be rationally aſſured, that there are no vulcano's there, 
it in that none of them burn at this time. And this all curious men, 
| like hat have good teleſcopes, ſhould well obſerve : And, I doubt 
h has Mot, that if we had a very particular map of the moon, that we, 
yhich r our poſterity would nl ſome changes in her. And if the 
> 1t to Menaps of Hevelius, Divini, and Riccioli, be exact, I can fay, I 
ave ſeen there places conſiderable enough, where they put parts 
What are clear, whereas I there ſee dark ones. Tis true, if there 
de ſeas in the moon, it can hardly fall out otherwiſe than on our 
Warth, where alluviums, or new acceſſions of land are made in 


1dies 1 


they Wome paces, and the ſea gains on the land in others; I ſay, if 
hold heſe ſpots, to be ſeen in the moon be ſeas, as it is generally 
ghts; hought; whereas, I have many reaſons to the contrary. And 
aftcr-M have ſometimes thought, that poſſibly, all the ſeas of the moon 


ere on the other hemiſphere, and that this might be the rea- 
on the moon revolves not on his axis, as our earth, wherein the 
ands and ſeas are, as it were, balanced: This alſo niay be the 
auſe of the non- a pearance of clouds there, or of any vapours 


poſed i Fonſiderable enough to be ſeen, as are raiſed from the earth ; 
veral "4 that this abſence of vapours may. alſo be the reaſon that 
inter, here is no twilight there, as it ſeems there is none; I my ſelf 
arth; t leaſt not being able to diſcern any: For methinks the re- 


thers 
many 
and 
ow, 


bſer- 


puted inhabitants of the moon might ſee our twilight, ſeeing 
is far ſtronger than the light afforded us by the moon, even 
hen full; for à little after ſun-ſet, when we receive no more 
he firſt light of the ſun, the {ky is far clearer than it is in the 
aireſt night of the full moon. And ſince we obſerve in the moon, 
n her inereaſe or decreaſe, the light ſhe receives from the earth; 


many ri 
con · Ne cannot doubt but the people of the moon, ſhould likewite {ce 
to the 6 in 
e are 


luxes 
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in the earth the light wherewith the moon illuminates it, with 
perhaps, the difference of their bigneſs. Much more then, ſhould 


they ſee the crepuſcular light, being, as was ſaid, 'incomparably ſeo .. 

eater ; yet, we fee not any faint light, beyond the ſection of 0 
— light, which is almoſt every where equally ſtrong, and we with 
there diſtinguiſh nothing at all, not fo as that cleareſt pan ¶ focu 


called Ariſtarchus or Porp ites, as I have often tried; al. 
though one may there fee the light which the earth ſends thither, 
which is ſometimes ſo ſtrong, that in the moon's decreaſe, I have 
often diſtinctly ſeen all the parts of the moon, that were not en- 
lightened by the ſun, together with the difference of the clea 
rts and the ſpots, ſo far as to be able to diſcern them all. Theſ 
adows alſo of all the cavities of the moon, ſeem to be ſtrongeriequa 
than they would be if there were a ſecond light, For althoughWof ti 
afar off the ſhadows of our bodies, — with light, fecal 
to us almoſt dark, yet they do not appear fo to that degree, as the 
ſhadows of the moon do; and thoſe upon the edge of the ſection, 
ſhould not appear in the like manner. But I will determine no] 
thing of any of theſe things. 


To meaſure Diſtanees at one Station, by A. Auzout. Phil 


Tranſ. Ne 9. p. 124. 

eſcope 

from one ſtation the diſtance of objects on the earth. TI 
practice does not altogether anſwer the theory, becauſe the lengtiiſ 
of the teleſcopes admits of ſome latitude, yet it comes near enougiſ 
and perhaps, is as juſt, as moſt of the ways commonly uſed witiſ 
inſtraments. If we conſider the theory only, an ordinary tele 
ſcope may be employed, whoſe eye-glaſs muſt be convex : For by 
putting the glaſſes at a little greater diſtance than they are, pro 
portionably to the diſtance for which it is to ſerve, and by adduny 
to it a new eye-glals, the object will be ſeen diſtinct, tho obſcurey 
and if the eye-glaſs be convex, the object will appear erect. The 
may be done two manner of ways, either by leaving the teleſcop 
in its ordinary ſituation, the object- glaſs before the eye - glaſs; off 
by inverting it, and putting this before that. But if any will ui 
two object-plafles, whoſe focus's are known, their diſtances wil 
be alſo known. If you ſuppoſe the focus of the firſt B, and that d 
the tecond C, and the diſtance given B ＋ 2 PD, and that DB —0 
be equal to P; for, this diſtance will be equal to B ＋ C + F- 
F* C*. And if you have the focus of the firſt object-glaſs equi 
to B, the qiſtance at which the ſecond glaſs. is to be put, equal 
646 p 7 


2 ver 
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nould t B-j-C-+D, the focus of the ſecond glaſs will be found equal 
rably Wilco < 25 And if you would have th object magnified as much 
d we with theſe two glaſſes as it would be with a fingle one, whoſe 


t pan focus ſhould be of the diſtance given, having the focus of the 
| > al. object. glaſs given equal to B, and the diſtance given to BD 
ither ehe diftance between the firſt and ſecond glaſs will be eq 

| have B. 2; whence ſubducting B (the focus of the objett 
ot en. 2B +D ? - n 8 
T.) there remains BTE) and if chis-ſur be fuppoſed 
rongeiſhequal to C, we ſhalleafily know by the preceeding rule, the focus 
hough Wot the ſecond glaſs. ee i 
ſeen f 
— { Way of preparing @ Liquor that will ink into and colour the 


ohole Body of Marble ; ſo that a Picture drawn on its Sur: 

fate, will appear alſo in its inmoſt Parts, by A. Kircher, 

Phil. Tranf. N* G. p. 125. 

H E colours are thus prepared; take of aqua · fortis, and 
ua-regia, to ounces of each: of ſal· armoniac one ounce, 

ef the beſt ſpirit of wine, two drams; as much gold as may be 


had for four ſhillings and fix pence; of ver two drams. 
Theſe materials being provided, let the ſilver, when calcined, 


nougtſ pe put into a vial; and having poured upon it the two ounces 
a _ of aqua-fortis, let it evaporate, and 95 ll have a water, yield- 
ee ing a blue, and afterwards a black colour: Likewiſe, put 


the gold, when calcined, into a vial, and having poured the aqua 
regia on it, ſet it by to evaporate z then pour the ſpirit of wine 
upon the ſal-· armoniac, leaving it alſo to evaporate ; and you will 
have a golden coloured water, which will afford divers colours. 


Tha And after this manner you may extract many tinctures of co- 
elcor Bi tours out of other metals: This done, 2 may, by means of theſe 
* two waters, pa int what picture you pleaſe upon white marble of 


the ſofter kind, renewing the figure every day for ſome time with 
ſome freſh ſuperadded liquor; and you will find that the picture 
has penetrated the whole ſolidity of the ſtone, ſo that cutting it 
into as many parts as you will, it will always repreſent to you the 
lame figure on both ſides, | 2 . 

But whether this experiment ſucceed or not; it is certain that 
Mr* Bird, a ſtone- cutter at Oxford, bas many 1 ago found 
out a way of doing the fame thing, and practiſed it for a long 

Sh * | 


Vor. I. time: 
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time : That is, he can apply a colour to the outfide of poliſhed 
marble, that ſhall fink a confiderable depth into the body of the 
ſtone, and repreſent the ſame figures that are on its outfide, 
deeper or ſhallower, in proportion to the time of application. 
Several pieces of which are to be ſeen in Oxford, London, and 
elſewhere. And ſome of them being ſhewn to his — ſoon 
after the reſtoration, they were broken in his preſence, and found 
to anſwer expectation. | 


An Account of an odd Spring in Weſtphalia ; as alſo of Salt. 
Springs, and the ſtraining of Salt-Water. Phil. Tran. 
Ne 7. p..129. 1 
N the Dioceſe of Paderborn in Weſtphalia, there is a ſpring} 
which diſappears twice in 24 hours, returning always at the 
end of fix hours with a great noiſe, and ſo forcibly as to drive 
three mills not far from its ſource. It is called the Bolder-born, 
that is, the boiſterous ſpring. | 
It is obſerved, that no Lale water containing any metal in it, 
can be boiled in a veſſel of the ſame metal, except vitriol in 
copper veſſels. | 
- To ſeparate falt from ſalt water without fire, take a veſſel of 
wax, hollow within, and every where tight; and plunge it into 


the ſea, or into other ſalt water, there will be made ſuch a ſepa- 


ration, that the veſſel will be full of ſweet water, the ſalt remain - {Waiter 
ing behind: But though this water have no ſaltiſh taſte, yet there {their 
will be found a ſalt in the eſſay, which is the ſpirit of ſalt, with 
ſubtile enough with the water to penetrate the wax. mY 
thou 

The injefting of Liquors into Animals, aſcertained to its trut their 
Inventor. Phil. Tranſ. Ne 5. p. 128. and 2 

T* is well known, that about fix years ago (the date of this Very 
paper being December 1665, e which time no one ever Hfenoug 
pretended to have thought of it) the ingenious Dr. Chriſtopher when 
Wren, then Savilian profeſſor of aſtronomy, communicated to place 
the honourable Mr. Boyle, Dr. Wilkins, and others, that he could with 
eaſily convey any liquor intb the maſs of blood, by making liga- cogett 
tures on the veins, opening them between the ligature and the Water 
heart, and putting into them ſlender pipes or quills faſtened to o f 
bladders containing the matter to be injected. Upon this Mr. 7 
Boyle cauſed ſeveral experiments to be made on dogs, by injecting F 

opium and the infuſion of Crocus Metallerum, and it was found 

that the former ſtupiſied, and the latter ſet them a vomiting to or 5 


ſuch a degree that they died, It was perceived that beſides the 
| medical 


came giddy, reeled and tumbled on their backs wi 
and fo died with their legs very much extended: Giving them 


their lungs were found 


ROYAL Socixrv. 19 


medical uſes of this invention, it might alſo ſerve for anatomical 
purpoſes, and by thus filling and diſtending the veſſels of animals, 
new ones might be. diſcovered, 


Of a remarkable Spring near Paderborn in Germany, Phil. 
ranſ. N“ 8. p. 133. : 

N the dioceſe of Paderborn, about two leagues from that 
town, is a ſpring, called Merborne, with three ſtreams, two 
whereof are not above 1 + foot diſtant from each other, and yet 
of ſo different qualities, that one of them is limpid, blueiſh, luke- 
warm, and bubbling, containing ſal-armoniac, oker, iron, vitriol, 
alum, ſulphur, nitre, and orpiment. It is uſed againſt epilepſies, 
iſtempered ſpleens, and the worms; the other is as old as ice, 


rurbid, and whitiſh, much ſtronger in taſte, and heavier than 


the former ; containing much orpiment, ſalt, iron, nitre, ſome 
al-armoniac, alum, and vitriol. All birds that drink of this 
latter are obſerved to die, and this I have rienced myſelf by 


taking ſome of 1t home, and giving it to poultry after cating oats, 


barley, and bread crumbs; for ſoon after CO — be- 
th convulſions, 


common ſalt immediately on drinking it, they died not 1o ſoon ; 
and giving vinegar they died not at all, but ſeven or eight days 
after were troubled with the pip; upon opening thoſe that died, 
quite ſhrivelled ; yet people troubled 
with worms, diluting a little quantity of it in common water, 
have thereby killed and diſcharged great numbers of them; and 
though it makes them fick, yer not to a degree of endangering 
their lives. The third ſtream lying lower than the other two, 
and about 20 paces diſtant from them, is of a greeniſh colour, 
very clear, and of a ſouriſh- ſweet taſte, which is agreeable 
enough. Its weight is a mean between that of the other two, 
whence it is probable that it is a mixture of both meeting in that 
place; to confirm which, we mixed equal quantities of thoſe two 


Wwith a little common well-water, and found upon ſtirring them 


together, and ſuffering them to ſettle, that t 
water of the ſame colour and taſte with this third 


Of the richeſt Salts in Germany. Phil. Tranſ. Ne 8. p. 136. 

HE falt ſprings at Hall in Saxony are four, called Gut- 

jahr, the Dutch Spring, the Wettritæ, and the Hackle- 

dorn. The three firſt contain above ſeven parts of ſalt, three of 

marcaſites, and 14 of water. 9 laſt holds lets, but yields the, 
2 | pur 


produced a 


cam. 
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pureſt ſalt. They are (beſides their ordinary uſe) employed 
medicinally to bathe in, and a ſpirit is extracte from them, ex- 
hibited with ſucceſs againſt venom, and the putrefaction of the 
Iungs, liver, reins, 7 ſpleen. : 

e ſalt water at Zunenburgh being more greeniſh than white, 
and not very tranſparent, is of the {ame nature and contents with 
that of Hall. It has a mixture of lead in it, which hinders its 
boiling in pans of that metal: And if it contained no lead at all, 
it would not be ſo good, that metal being judged to purify the 
water: Whence the Lunenburg ſalt is preferred to all 2— made 
of 1alt ſprings. | | | 


Swarms f ſtrange and miſchievous Inſe&s in New England. 

| Phil. Tranſ. N“ 8. p. 13. 

O ME few years ſince in New England, there was ſuch ai 

ſwarm of a certain fort of inſects, har for the ſpace of 200 
miles deſtroyed all the trees of the country, There was found 
a gieat number of holes in the ground, out of which they broke | 
forth in the form of maggots, which became flies, with a kind 
of tail or fting, which they ſtruck into the tree, and thereby en- 
vomed and killed it. : 


The Brooding of Snakes and Vipers. Phil. Tranſ. N' 8. p. 138. .. ” 


HERE is this difference between the broodiug of ſnakes 

and vipers; the ſnakes lay their eggs in dunghills, by 

whoſe warmth they are hatched : But the vipers brood their eggs | 
within their bellies, and bring forth live vipers. To which may 
i" 2 that ſome affirm to have ſeen ſnakes lie on their eggs 
e hens. 


To Preſerve Ice and Snow; by Mr. W. Ball. Phil. Tranſ 
| Ne 8. p. 139, 
T H E ſnow and ice-bouſes at Leghorn in Italy, are commonly 

built on the fide of a ſteep hill, being only a deep hole 1n 
the — by which means they eaſily make a paſſage out from (Wotton 
the bottom of it, to carry away all the water, which elſe, ſtagnat- 
ing there, would melt the ice and fnow. They are thatched with 
ſtraw, in the ſhape of a ſauce-pan cover, that the rain may not 
come at them. This pit is filled full of ſnow or ice, which mull 
be of the pureſt water, becauſe to be uſed in their wine, after firlt I 
ſpreading the bottom over with chaff, and I think they uſe 
barley-chaff. Then, as they put in the ice or ſnow (which latter 
they ram down) the fides are thick lined with this chaff, and it 


I8 
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q aſterwards covered over with it: And in half a year's time, 
is found not to loſe an eighth part of its firſt weight. When- 
ver it is taken out into the air, they wrap it up in this chaff, and 
keeps exceeding well. N 


hite, The other uſual way both in 7raly and other countries to pre- 
with rve ſnow and ice, is with ſtraw or reed. | 
t all Directions for Seamen bound for long Voyages, by Mr. Rook. 


Phil. Tranſ. N* 8. P. 140. 


T being the deſign of the Royal Society, for the better attain- 
ing the end of their inſtitution to ſtudy nature rather than 
oks, and from the appearances ſhe 33 to compoſe ſuch a 
iſtory as may lay a foundation for ſolid and uſeful philoſophy 5 
pr this purpoſe they gave orders to ſeveral of their members, 
d among others to Mr. Rook, geometry profeſſor of Grefpam 
lege, to draw up heads of inquiries for the direction of ſeamen 
making obſervations in their voyages, which he accordingly 
xecuted, and are as follow : 4 
1. To obſerve the declination of the compaſs, or its variation 
om the meridian, and withal the longitude and latitude of the 
lace where ſuch obſeryation is made, and to ſet down the method 


taking them. | 


138, 2. To carry dipping needles, and obſerve their inclination. © - 
uakes 3. Carefully to obſerve the tides, in as many places as poſſible; 
s, by With all their circumſtances, as the preciſe time of ebbing and 
eggs owing in rivers, at capes z the way of their currents, the perpen- 
may ¶ Nicular diſtance between the higheſt tide and loweſt ebb in ſpring 
egos i d neap-tides; what day of the moon's age, and at what times 


f the year the higheſt and loweſt tides happen. | | 
4- To make plots of the proſpect of coaſts, ports, promontories, 
nd iſlands, marking the bearings and diſtances as near as poſſible. 

5. To found — mark the depth of coaſts, ports, and other 
laces near the ſhore. ö 


6. To obſerve in all N the nature of the ground at the 


from ottom of the ſea, whether it be clay, ſand, rock, c. ä 
gnat- 7- To keep a regiſters of all changes of wind and weather at 
with ll hours, both night and day, the point the wind blows from, 
y not Mind whether ſtrong or weak; the rains, hail, ſnow, &c. the pre- 
muſt iſe time of their beginning and continuance, eſpecially hurricanes 
- firſt d {pouts ; and above all, carefully to obſerve the trade winds, 
v uſe bout what degrees of latitude and longitude they firſt begin 
— here and when they ceaſe, change, or grow ſtronger or — ob 
nd it nd how much. N | 


8. To 
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8. To obſerve all extraordinary meteors, lightnings, thunders, 
ignes fatui, comets, Ec. marking the places and time of their ap- 
pearing, continuance,” Cc. g ö 

9, To carry with them good ſcales and glaſs vials of a pint ot 
ſo, with narrow mouths, to be filled with ſea water in different 
latitudes, in order to know its weight, as well of water near the 
ſurface as at greater depths. | 


To fnd the Diſtance of the Sun and Moon by the Parallax 
5 4 Phil. Tranſ. N“ p, p. 151. 7 


HE finding this diſtance may prove of important uſe fa 
perfecting aſtronomy, and for the better eſtabliſhing ff 
the doctrine of refractions. For executing which, the followingci 
method is propoſed, viz. That at certain times agreed on by tw 
obſervers, uſing large and proper teleſcopes, with a meafuringifi 
rod placed within the eye · glaſs, at a convenient diſtance, that ui 
may be diſtinctly ſeen, and may ſerve for meaſuring ſmall diſſ 
tances to minutes and ſeconds ; let each of them thus furniſhed 8 
obſerve the viſible way of the moon among the fixt ſtars, b) 
taking her exact diſtance from any ſtar that lies in or very neat 
her way, together with the exact time of ſuch appearance, andſj 
the then apparent diameter of her diſk : Continuing theſe obſer 
vations every time for two or three hours, ſo that two exact ona 
of her apparent place among the fixt ſtars being made at the ſam 
time, at two places diſtant in latitude, and nearly under the ſam 
' meridian, her true diſtance may be thence collected, not only for 
that time, but at all other times by any fingle obſerver, viewing 
her with a teleſcope, and meaſuring exactly — apparent diameter 
It were alſo to be wiſhed, that in any coniderable eclipſe of theſj 
fun, they would alſo obſerve the exact meaſure of the greateli 
obſcuration, compared with the apparent diameter of the dill 
For by this means, on finding exactly the diſtance of the moon 
that of the ſun will eafily be deduced. 
The propereſt-time for making obſervations of the moon, wil 
be when ſhe is about a quarter or ſomewhat Jeſs illuminated, be 
cauſe then her light is not ſo bright, but that with a good tele 
ſcope ſhe may be obſerved to paſs cloſe by, and ſometimes over 
ſeveral fixt ſtars, which is about four or five days before or after 
her change: or elſe at any other time, when the moon paſſe} 
near or over ſome of the bigger ſort of fixt ſtars ; which may b* 
eaſily calculated and foreſeen : or beſt of all, when there is an 
total eclipſe of the moon, for then the ſmalleſt teleſcopical ſtar 
may be {cen cloſe to her body, Y 
2 aro- 
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arometers, and Obſervations made with them, * Dr. Beal. 


nders, 


ir ap- 


Phil. Tranſ. Ne g. p. 153. 


H E Barometer, is an inſtrument for meaſuring the weight 
of the atmoſphere, thereby to determine the changes of 


int of 
ferent 
ar the 
alled from its inventor Zorricelli, which is only a glaſs tube 
led with — 8 ſealed at one —— nan the 
her o ged in ſtagnant mercury. arometer 
Fas felt made publick - Mr. Boyle, and employed by him and 


rallax, 2 
hers to diſcover all the minute variations in the preſſure and 


uſe fol 

ung ocioht of the air; with this inſtrument he made divers obſer- 
lowingWations in 1659 and 1660, before any others were publick or 
by twollWcard of by him. 

furing Dr. Beal is ſo taken with the diſcoveries already made with this 
that 1K ament, that he looks upon 1t as one of the moſt extraordinar 
11 di ventions in the world. Who could have thought (ſays he) 
ſhed BF that men ſhould find an art to weigh the air, that hangs over 


urs, by their heads, in all its changes; even diſtinguiſh by weight 


y neaſß the wings and clouds ? Or, who could have imagined that the 


e, andi cleareſt air is the heavieſt, and the thickeſt air, when loaded 
obſer with clouds, ready to diſſolve and fall, ſhould then be the 


ct oneiſ lighteſt?” Hence the Doctor deſcends to particular obſervations. 
e {am And firſt, he ſays, he could never fill his wheel-barometer ſo 
e ſameactly with mercury, as to exclude all air; and therefore he 
ply faſgepended more 2 mercurial cylinder, from which he took 
iewingeel his notes. Its length is but 35 inches, of a narrow bore, and 


meter. 
of thei 
reatel 
ie diik 


thick glaſs, A 
2. In all his obſervations from May 28th, 1664, to Decem- 
r 91h, 1665, the quickſilver aſcended but very little above 


D 4 inches. 


moon 3. It aſcended ſeldom fo high, eſpecially on December 13th, 
| 64, the weather being changeable, and the evening fair. 

n, wil 4. By his calendar of Tide 224, 1664, at five in the morning, 

d, be. a long tract of fair ſettled weather, the mercury aſcended about 

d tele elf an inch higher than 30. So that the mercury may riſe as 

s ove! gh in the hotteſt ſummer, as in the coldeſt winter. 2131 

or aftet 5. He had obſerved it aſcend higher in cold weather; and 


paſſe ry frequently both in winter and ſummer to be higher in the 
may ld mornings and evenings, than in the warmeg mid-day. 

1 am 6. Generally in ſettled and fair weather, both winter and 
al ſtaWWmuiner, the mercury is higher than a little before, or after, or 


rainy weather, 
Baro- | 7. Again 


e weather; it is founded on the Torricellian experiment, ſo 
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and moſt of the ſky were very bright and clear till nine o'clock | 


24 MEMOIRS of the 
Again, it deſcended generally lower after rain, than it 
ſtood before rain. * N | *. 
8. It falls alſo generally in great winds, and it ſeemed to fink The 
a little upon opening a wide door to let in ſtormy winds: Yet he : 
_— to continue very high in a long ſtormy wind of three inc 
—_— 3 Fe | * clot 
9. Again, it is general er in an eaſt and north wind 
thit is b ed ed ag — 
10. He tried ſeveral times to alter the air in his cloſet H Aar 
fumes and thick ſmoaks; but the —— ſeemed not to or 
affected, more than what might be expected from ſome enereaſſ 1 
of heat: Such as have exact wheel · barometers, may try whetheſ that 
odours or fumes make the air lighter. 7 tif 
11, He did not find in all this time the greateſt changes of thai... 
quickfilver to amount to more than 24 or 1 at moſt. 1 
12. He very oſten found great $ in the air, without: 1 
perceptible change in the barometer ; as in dewy nights, when f 
the moiſture deſcends plentifully. On the 2 and ſol i it fa 
lowing days the vapours have been raiſed fo inviſibly, that the 
air. ſeemed very clear. Which riſing and falling of vapours in 1... 
port gravity and leyity of air, and yet the barometer was no bein 
affected thereby. y 
13. The barometer is ſometimes not moved by very greif was 
changes in the air; as December 18th, an extraordinary bright F 
and clear day, and the next following quite dark, ſome fue f. 
and rain falling, but the mercury was at the ſame height; fo n 185 
high winds and calms, the ſame. | —— 
14. December 16, 1665, was a clear cold day, with a ven wc 
ſharp and ſtrong eaſt wind; the mercury very near 30 inch 
high; about three in the afternoon he ſaw a large black cloui he 
approaching from the eaſt and ſouth-eaſt, with the wind at cal: :1 


he mercury changed not that day nor the following, the ſtan 
and then the ſky was ſuddenly overcaſt, yet no change of weathej 


happened, December I 5th, the froſt held, and it was a cl Ma 
day, till about two o'clock in the afternoon ; and then many and 
thick clouds appeared low in the weſt; yet no change of weather; x 
the wind, froit and quickfilver the fame. December 18tb, tb chan 
mercury fell almoſt 4 of an inch, and yet the ſky and air we tim 
clear,” bright, and cold, with an eaſt wi but accidentally ſend Toy 
ing his ſervant abroad, he diſcoyered the remote hills, about 2 barc 
wales off, covered with ſnow. | cury 


15. He 


| 


Ch. dd dint) l 
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han i 75. He ſeldom obſerved che change to be very great at any ode 
time; ſo that he once wondered to ſee, that in one day it ſubſided 


bo fu about + of an inch. 


ree of 
| wind, 
ſet 7 


16. Jan. 13, 1665, the mercury ſtood a quarter above 30 
inches, as it did alſo the day before; yet both very dark and 
cloudy, and ſometimes very thick and miſty air; which is an un- 
common caſe, for generally it ſtands higher in the cleareſt ſett led 
weather, than in ſuch cloudy and miſty fogs, This thick air and 
darkneſs laſted above a week; lately more cold, and eaſt and 
to be north-eaſt wind. Wr 4 ka 
heth . In an. 1665, for many days it continued very dark, fo 
that great rains were apprehended, and though ſometimes thick 
miſts aroſe and fome ſmall ram fell, yet the mercury ſtood at a 


"7 Ne great height ; which indicated no great change of weather, and 
= e was not diſappointed, | 


18. If the mercury riſes a good height after the fall of rain 
as ſometimes 1t does, then he Tooks for a ſettled ſerenity ; but 1 
it falls, then he expects a ſeries of broken and ſhowry weather. 

19. The weather and our bodies are more chill, cold, and 
drooping, when the mercury is loweſt and the air lighteſt. Ait 
being to us, what water is to fiſhes. _ r 

20. The loweſt deſcent of the mercury, in all his obſervations, * 
was Oftober 2.6, 1665, in the evening; when it was very near at 
27+ inches, as he found by his following notes: October 25, morn- 
ing, mercury at 28 inches, great ſtorms and much rain. Offob. 26, 
morning, mercury at 28, winds quiet, thick dark clouds. Of. 26, 
evening, mercury at 2) +; that day and the following days, the 
weather was variable, and there were frequent rains. 

21. He ſet a wind-vane of a large braſs ſtreamer over the place 
where the mercurial tube ſtood, pointing to a board indented 
in the margin, that he could take at a good diſtance the 32 
E of the wind, with the half and quarter points. It would 

proper to have an index of winds. __ 

22, By change of weather and wind, the mercury ſunk, ſince 
March 12th; above an inch; and March 1$th at night, by rain 
and ſouth wind, half an inch. | 
23. He found the quickfilver, December 16th, 1669, higher 
than ever he obſerved it, it being half an inch above 30. Itcon- 
tinued the 14th, and a part of the 15th at about that height, and 
lometimes higher to an eight or tenth part of an inch. For this 
barometer he had two glaſs tubes in one veſſel of ſtagnant mer- 
cury; and both of them agreed in this indication. The weather 
was at firſt, very bright, clear, and there was a mild froſt: The air 
Vor- I. D - was 


de 95 
d fol 
at the ; 


»}- _. MEMOIRSY te 
was very filerit, and no wind ftirring, and by the wind- vane, the 
wind ſtood eaſt, all the firſt day, vis. December 13th ; on the 
th it blew a little from north-weſt, and returned again to the 
eaſt, ornorth-eaft. During this ſhifting of the winds, the mercury 
deſcended a little ; and again after the ſettling of the wind; the mer. 
cury aſcended a little higher than it had done the preceeding day. 
The houſe and ſtudy where the barometer was kept, ſtood 
on the fide of a hill, on the higher fide of the country, and 
neatly ona level with the head of a river that falls into the Severn f 
fea, about 20 or zo miles weſtward of Yriſtol, To that they 
cannot be much above the level of the ſea. 


Some Obſervations on Vipers, by Sig. Franceſco Redi. Phil 
opts Tranſ. N“ 9. p. 160, 
I G. Red; obſerves that the poiſon of vipers is neither in their 
teeth, their tail, nor their gall, but in the two veſicles or 

bladders which cover their tech and which upon compreſſion, 
when the vipers bite, emit a certain yellowiſh liquor, that rum 
along the teeth and infects the wound. To prove this, he rybbedfi 
the wounds of many animals with the gall N and prick'd 
them with their tceth without any i conſequences z but u 
rubbing with the above yellow liquor, not one of them efca 

It was commonly thought that ſwallowing the poiſon of vipers 
was preſent death, but after many trials he obſerved, that they 
have neither humour, nor excrements, nor any part, not even the 
gall itſelf, that being ſwallow'd is mortal. And this is to be 
attributed to the nature of thoſe poiſons, which ceaſe to be ſuch 
when ſwallowed, and are only noxious when immediately con- 
veyed into the blood. | 

He obſerves the falſehood of what ſome authors affirm, v7z. 
that it is mortal tocat of the fleſh of creatures killed by vipers, or 
to drink of the wine wherein they have been drowned, or to ſuck 
the parts they have wounded : On the contrary he declares, that 
ſucking the wound is a ſovereign remedy againſt the bite of yipers, 
for cauſing a dog to be bitten in the noſe, he ſaved his life by hck- 
ing his own wound; which he confirms by the example of the 
Mar and Yfilli, people famous in hiſtory for healing the 
bites of ſerpents by fucking the wounds, | 

He adds that though Galen, and many modern phyſicians 
affirm, that nothing cauſes more thirſt than vipers fleſh, yet he ex- 
perienced the contrary, He denies that the ſalt of vipers has 
any purging quality; as alſo what Ari/torle aflures, and Galen ſays, 
he had often tried, that the ſpittle of a faſting perſon kills per 
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Earthquake near Oxford, Anno 1665, by Or. Wallis, and 
Mr, Boyle. Phil. Tran: N* 10. p. 166, Oe. 2. 


the 

1 the N the ich of January, 1665, towards evening, at divers 
the 6 places near Ew — felt a ſmall e At Ox- 
feury rd itſelf it was not perceived; the Doctor ſays, that about that 
mer- ime he was ſenſible of a kind of odd ſhaking or heaving in his 
day. udy, which he ſuppoſed owing to carts and coaches, though a 
ſtood HMittle different from what is uſual on theſe occaſions. 

and BW It was perceived at ZBlechingron, above five miles northward 
vern Mf Oxford, and alſo at Boſtol, Horton, Stanton St. John's, and ſo 
they ¶ owards N hately, which is four miles to the eaſt of Oxford o Te 


as not felt at the ſame time at all theſe places, but moved ſuc- 
eſſirely from Blechington to Whately. Fe 1 
Mr. Boyle riding between Oxford and a lodging he had about 
our miles from that town, in that ſhort ſpace of time from a 
ettled froſt, the wind turned and it begun to rain. Soon after 
his getting home, he felt a manifeſt trembling in the hoyſe, 
vhich ſtands high in reſpe& of Oxford, But he would not have 
aken notice of it as an earthquake, unleſs it had been 7 


bed yy the people of the houſe. Soon after there happened a brit 
ick d torm; on which he ſent to make inquiry at a place called Brill, 
u hich ſtanding higher might be ſuppoſed more liable to the effects 
* f .de and he was informed that it was very conſi- 
r1pers erable there ; and that a gentleman's houſe in the neighbour- 
t they Mood ſhook very much, ſo that the ſtones in the parlour mani- 
en the ¶ feſtly moved to and fro. The hill on which this Zri/} ſtands, is 
to 1 bored with mineral ſubſtances of ſeveral forts. Mr. Hoyle adds, 
ſuc 


hat he has been told that this earthquake reached a great many 


con- 5 

vic. O ſervations on the Barometer, by Dr. Wallis. Phil. Tranſ. 
| , 4 N 10. p. 169. | 
ſuck T HE Doctor never obſerved the quickſilver higher than 30 
, that 1 inches, nor lower than 28, at leaſt the difference between 
ip 0 higheſt and loweſt was never 37 of an inch. ny 
lick 


n thick foggy weather, he found the quickſilver riſe; which 
e aſcribes <A heavineſs of the vapours in the ar, 8 
In fun-ſhiny weather it riſes alſo, and commonly the elearer the 
weather the higher it is; which may be owing partly to the vapours 
atſed by the ſun and encreaſing the weight the air; partly to the 
heat which adds to the elaſticity of the air; which latter he men- 


s has ¶ tions, becauſe in ſun-ſhiny weather, which became afterwards cloudy 
; ſays, | | D 4 for. 


— 
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for an hour or two, the quickfilrer has fallen; and then on the 


ſun's breaking out again, it has riſen as before, | 
In rainy weather it falls, becauſe the air is light in propor- 
tion to the quantity of vapours that falls; and alſo in ſnowy 
weather, but not ſo much as in rain; and ſometimes 1t has 
fallen upon a hoar-froſt in the night. Ac 
In windy weather it generally falls and more diſcernably 
than in ald , owing poſſibly to the winds moving the air 
laterally ; and thereby preventing its preſſure downwards; and 
he never found it lower than in high winds. 
He obſerved the quickſilver fall without any viſible cauſe, 
but upon looking abroad, he found it had rained at ſome di: 
tance; whereby the heavier air might have in part diichargedi 
itſelf on the lighter. Co DO BOT 4 


The Revolution 4 Jupiter pon his Axis, by Mr. Hook an 
. Caſſini. Phil. Tranſ. N“ 10ʃ p. 192. Ec. 


| N OUT 9g o'clock at night May ↄth, Anno 1654, Mr. Hook 
_ obleryed with a good 12 foot teleſcope a ſmall ſpot if 
the biggeſt of the three obſcurer belts of Zuprter 3 and obſerv- 
ing it from time to time, he found that within two hours after, pot 
the ſaid ſpot had moved from eaſt to weſt, about half the lengi n 
of the diameter of Zupiter. | OE 
According to M. Caſſini there are two ſorts of ſpots to be mid. 
ſeen in the diſk of Tupiter, one are, only the maden of büß mor. 
ſatellites, the other ſort, reſembling thole that are ſeen in the 0G 
moon; and they are perhaps of the ſame nature with thoſt fe 
called belts. They move from the eaſtern to the weſtern limb; 
their apparent motion is unequal, and ſwifter near the cente! 
than the circumference; and they are never ſeen ſo well a 
. when they approach the center; for in approaching the circum 
rence they become very narrow and almoſt imperceptible; 
- which induces one to believe that they are flat and ſuperficial 
Among theſe ſpots there is none ſoobſervable as that ſituated 
in the northern part of the ſouthern belt. Its diameter is f 
- Fupiter's; its center when neareſt is diſtant from that of Fupitt! 
about I of the ſemidiameter of that planet. 55 
M. Caſſins, after many obſervations during the ſummer 1665 
ſound, that the period of its apparent revolotion is nine houn 
56*. He continued to obſerve this ſpot till the beginning 6 
1666, when Jupiter approached to the beams of the ſun, but 
after he got out of them it was hard to be diſcerned : Thi 
| giving grounds to think that it might be of the nature of the 
olar ſpots, which appearing for a while, diſappear for eve! 
M. Caſſini $94 528 his obſervations, ' Bu 
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But Jun. igth, 1672, N. 8. obſerving Jupiter at 4 4 hour 
n the morning. he perceived in the ſame place of his diſk the 
zoure of the ſame ſpot, adhering to the {ame ſouthern belt. 


n the 


Opor- 
r t had already gone over the halt of this belt, and he ſaw it 
it ha: dvance gradually towards the weſtern limb, to which it ſeemed 


ery near at 6 & hour. 


nably By the celerity of its motion near the center, and by the 
c att Place where he had begun to ſee it, he judged it might have 
; and een in the middle of the belt at 4 hours 35” in the morning. 
And as he ſet about making ephemerides of its motion for 
:auſe, Wa 672, he perceived that in thoſe he made for 4 — ſpot 
e diſ- ad been in the middle of ꝓupiter the fame day, vis the rth 


! 
arged Df Jan. at the ſame hour, ſo that in fix years, of which one is a 
igestile, it is found to have made, in reſpect of the earth, at 
eaſt 5294 revolutions, each of 9 hours, 55“. 85#. one revolution 
vith another; and at moſt, 5294 ü. of 9 hours, 55 
517. for as much as he was aſſured of the pteciſeneſs of one 
nean revolution to 4 of a minute. 
Until then he never obſerved an immediate return of this 


& and 


Hool 


pot inf 


bler- Pot after 9 hours, 536“; becauſe that after the appearing of the 
after (pot, Jupiter had not continued long enough above the hori- 
engt =o" to obſerve him with due diſtinctneſs. Bur the night after, 


March 1ſt, at 7 4 hours inthe evening, he ſaw this ſpot in the 
to bel middle of the belt, and the fame night at 5 hours, 26“, in the 
of ha morning, he ſaw it again return preciſely to the ſame place. 


in th: 


tho. OL ervations and Directions about the Barometer, by Mr. 
limb. | Boyle. Phil. Tranſ. N* 11. p. 181. 

center T will be requiſite for the obſervers to give an account of 
well a the fituation of the place, where the baroꝶeters ſtand ; be- 
ircum cauſe hereby one may not only be Capable of judging, whether 
ptible, the inſtruments were duly perfected, but alſo becauſe the obſer- 
-Geial WY vations may diſagree, even when the atmoſphere is in the ſame 
tuate l ſtate, as to weight, if one of them ſtand in a higher part of the 


is 4. of country than the other. For Mr. Hoyle found by comparing 
fino barometers he had, the one at Oxford, the other at Han. 
ton St. John's, that though the former was a very good ore, and 


- 166508 the latter very carefully filled; yer becauſe at Srantor, the 

| hour 2 ground, the incumbent part of the atmoſphere muſt be 

nine d lighter, than at Oxford the lower place, there is generally be- 
n, but tween 2 and 3 eights of an inch difference. 

- 'Thi But as moſt barometrical obſervations are ſubje& to excep- 

of the tions, fo he found that to be the caſe of the preceeding. For 

r eren riding 
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air; and tho' alſo ſince that time the mercury in the two inſtryif 


| wind with the rain. 25 


Air, the Water, or the Earth. 


winds it is ſubject to, whether any of them be ſtated and or 
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riding one evening from Oxford to Stanton, and before he took 
9 on the barometer, he was ſurprized to find. at hiy 
coming to the latter place, which was at no diſtance, and 
alſo conſidering the Horses the time, which was an hour and 
a half, that the barometer at Hanton was ſhort of its uſual heigui 
from the other, near a quarter of an inch; though the weather 


being fair and calm, there appeared no manifeſt change in the 
ments had for the-moſt part riſen and fallen as before. 


Mr. Hoyle has obſerved. the heights of the mercury to be nts 
greateſt in droughts, which he ſuppoſes owing to the elevation 2. 
of ſteams from the earth, which may gradually encreaſe then 1 
weight of the atmoſphere z. for March. ka, 1665, at Oxford the . 

18 


uickſilver was higher than had been obſerved in England, via 
<= z above zo inches; but upon the firſt conſiderable ſnhowen re 
that interrupted the long drought, he foretold many hours be 
fore, that the mercury would be very low, and ſo he found it a 


Stanton to fall y beneath 29 inches, there being alſo a bluſteringf 


It is difficult enough to ſettle any general rule about the riſing 
and falling of the mercury; yet in thoſe parts, one that ſeems to ; 
hold ofteneſt, is, that when high winds blow, the mercury uMiſÞc!r | 


loweſt, and yet this ſometimes fails. 


General Heads for 4 Natural Hiſtory" of a. Country, | 
A Mr. Boyle. Phil, Tranſ. N® 11. p, 186. 75 4 


= E 2 to be obſerved in ſuch a hiſtory may be reducei 
to theſe following, ſuch as regard either the Heavens, the 


1, To the firſt fort of particulars belong the longitude and B. 
titude of the place, and conſequently the length of the longeltf 
and ſhorteſt days and nights, the climate, parallels, Sc. Wha 
fixt ſtars are or are not viſible there? | 

2. As to the Air, its temperature as to its four qualities may be 
obſerved ; its weight, clearneſs, refractive power, ſubtilty or groſe 
neſs; its abounding with falts, its variations according to the Sha 
of the year and times of the day; the uſual duration of the ſeverilf 
kinds of weather: What metcors' it produces; Specialty what 

5 inary! 
Sc. What diſeaſes are epidemical; the uſual ſalubrity or infalu 
brity of the air, and with what conſtitutions it agrees? 
3. As to the Water, may be obſerved, the ſea, its depth, 
degree of ſaltneſs, tides, currents, c. Rivers, their bigneh, 


; length, © WC 


— 9 os _— = = 0 8 = LOT. > e 9 
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„ and agth, courſe, inundations, goodneſs, lightneſs of waters, Sc. 
ur and hen lakes, ponds, ſprings, and eſpecially mineral waters, their 
heioht Minds, virtues, and how exarnined ? To the waters belong allo, 
eathe hes, their kinds, whether ſalt or freſh water fiſh ; their plen- 


| le bigneſs, goodneſs, Calbe, haunts, and the ways of 
_ ir Bats... deen | | 

4. In the Earth, may be conſidered, 1. Itſelf. 2. Its inhabi- 
ts and its productions, both external and internal. 

1. In the earth itſelf, may be obſerved, its dimenſions, fitua- 
pn in reſpect of the points of the compaſo ; its figure, plains 


rd the valleys, and their extent; its hills and mountains, their 
1, via igbt; and whether they he ſcattered or in ridges, and in what 
aowenrection they run? c. The promomories, vulcano's, Cc. in 
urs be e country, what the magnetical declination is in ſeveral places, 
d it od the variations of that declination in the fame place; what 
ſterine e nature of the foil is, whether clayey, fandy? Cc. What grain, 

fairs, and other vegetables thrive in it? How the inhabitants im- 
riſing dove the advantages, and remedy the inconveniences of their foil? 
ems to 2. Muſt follow an account of the inhabitants themſelves, as 
ury ü eir ſtature, ſhape, colour, features, ſtrength, agility, beauty, 


pmplexions, hair, diet, inclinations, and cuſtoms. As to the 
omen, their fruitfulneſs or barrenneſs, their hard or eaſy la- 
bur, Sc. What diſeaſes both men and women are ſubject to, 
d che unuſual ſymptoms in them ? * 
As to the external productions of the earth ; we are to obſerve 
graſs, grain, herbs, flowers, fruit · trees, timber - trecs, coppices, 
oves, woods, foreſts, Wc. The ſoil and culture with which 
ey thrive ; the animals of the country, either wild or tame. 
The internal productions, are all ſorts of minerals, quarries, 
„ earths, coals, ſalt· mines, alum, vitriol, ſulphur, c. Metals, 
a deſcription of their mines, their number, ſituation, depth, 


be ens, waters, damps, quantity of ore, and its goodneſs, the 
rg ethode of — — ven Sc. « | 
(: i Preſerving of Ships from being Worm-eaten. Phil. Fran: 
wha Nez, p. 190. 

lg N the .der ess, chere is a ſpecies of fall worms, that 
inſaly- faſten themſelves to the timber of ſhips ;-and ſo pierce them, 
dat they leak water, or ſo weaken the wood, that it is impoſſible 

depth, repair them. Some have lined their {hips with deal, bair 
ignels d lime, Oc. but befides, that this does not altogether prevent 


e worms, it much hinders the ſhip's way. The Porrugueze 
vrch their ſhips to ſuch a degree, that in the quick works there 
| 1 


| 


An unuſual way of propagating Mulberry-Trees in Virgini 
2 Phil. Trauf. N* 12. p. 20 gi 
ſooner than if they were ſown in ſeed ; I intend likewiſe to pla Mrt u 


in trees at diſtance from each other. But poſlibly the beſt v 


and let them both be put into a ring of braſs, and ſo faſter 
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is formed a cruſty burnt coat of about an inch thick: But this 
very often endangers the whole ſhip ; though otherwiſe their ſhin 
are proof againſt them, as being of a harder timber. A perſorlif 
in Holland pretends to have found out a remedy for this evil 
and one in London ſuggeſts, that the pitch extracted out of i. 
coals, is a proper cure for theſe noxious animals. | 


Preſerving Birds taken out of the Egg, by Mr. Boyle. Phillf 
| Tran. N' 12. P- 199. . F 

N order to obſerve the proceſs of nature in the formation of Mi 

L chick, Mr. Boyle opened the eggs at different periods after nl 
cubation, and carefully taking out the embryo's, embalmed/cadf 
of them, in a diſtinct glaſs carefully ſtopt, in ſpirit of wine. 1 
making theſe experiments, ſome circumſtances are to be obſerved 
one is, that he had generally mixed with the ſpirit of wine a lit 
ſpirit of ſal armoniac. The other citcumſtanee is, that it is pr 
per to put them for ſome time in ordinary ſpirit of wine, to wal 
off the looſer filth, and then let them ſoak in the ſame kind ff 
ſpirit or better, that the foetus; being removed into more pure an 
ephlegmated ſpirit of wine, may not diſcolour it. 


- 
* 


12. P- 201. 


1 Have planted ten thouſand mulberry- trees, and hope withul 
two or three years to have good ſilk by them. My metho 
which is uncommon, advances them two or three years growbrme: 
them as thick as hedges, like currants or goosberries. By t wh: 
method they will always be young, tender plants, and be cafif 
cut in great quantities with a pair of — ; where 


one man may gather as much, as four could do, when they at 


would be to ſow ſome acres with mulberry-ſeed, and to cut the 
with a ſeythe, and ever after keep them under. 


A Method of making a Glaſs of a ſmall Plano-convex Sphere i 
refract the Rays of Light to a: Focus of a greater Dita 
than uſual, by Mr. Hook. Phil. Tranſ. N“ 12. p. 202. 


PREPARE two glaſſes, the one exactly flat on both fid 
the other flat on one and convex on the other, of any ſphet 
you pleaſe. Let the flat glaſs be a little broader than the oth 


i 


with cement that their plane ſurface may be exactly parallel, 
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t the convex fide of the plano-convex glaſs lie inward, fo as not to 
och the flat of the other. Then fill the ſpace between, by a 
vall hole in the fade of the braſs ring, with water, oil of turpen- 
nc, ſpirit of wine, ſaline liquors, Cc. and then ſtop the hole 
ith a ſcrew, and according to the different refraction of the 
quors, ſo ſhall the focus be longer or ſhorter. | 
This is but one inſtance, of many, of the poſſibility of mak- 
Ws a glaſs, ground in a ſmaller ſphere, to conſtitute a teleſcope 
fa much greater length; though I mult add that of ſpherical 
tic glaſſes, thoſe are the beſt which are made of the greateſt 
bere, and whoſe ſubſtance has the greateſt refraction. 


Shining Worms in Oyſters, by M. Auzout. Philoſ. Tranſ. 
| Ne 12. p. 203. | 
Auzout obſerved a ſhining clammy moiſture in oyſters, 
. which ſtuck to the ſhell, and being draun out ſhone, in 
e air its whole length, which was four or five lines, and con- 
nued to ſhine for ſome time, when laid on the obſerver's hand. 
nd afterwards opening more than twenty dozen of oyſters in the 
ark, he found this ſhining ſubſtance to be really worms, and 
oſe of three ſorts. One was whitiſh, having 24 or 25 forked 
et on each fide, with a black ſpeck. on the fide of the head, 
ken by him for a cryſtalline, and the back like an eel ſtript of 
er ſkin; the ſecond was red, and reſembling the common glow- 
orm found on land, with folds on their backs and feet like the 
mer, and a noſe like that of a dog, and one eye; the third 
Wt was ſpeckled, with a head like a ſole, and with many tufts 
W whitiſh hair on its fides. - ; 
There was a bigger ſpecies that was grayiſh, with a big head, 
d two horns like thoſe of a ſnail, and ſeven or eight whitiſh, 
et; but theſe ſhined not. : | 
The two former ſorts confiſt of a matter eaſily diflolvable, the 
aſt touch turning them into a viſcous and aqueous matter, which 
ling from the ſhell ſtuck to the obſerver's fingers, and ſhone 
ere for 20 ſeconds ; and if any part of it fell to the ground, it 
Ppeared like a ſmall piece of flaming brimſtone, and when ſhook 
t nimbly, it ſeemed a ſmall ſhining line, which was diſſipated, : 
fore it reached the ground. | | __ 
This ſhining matter was of different colours; ſome whinſh, 
d ſome reddiſh; but both afforded a violet colour to the eye. 
He obſerved two, more firm than the reſt, which ſhone all 
er ; and when they fell from the _ twinkled like a great 
ar, ſhining ſtrongly, and emitting, by turns, rays of a violet 
Vor. 1. E light 
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light for 20 ſeconds. Which ſparkling was owing to the mo 
tions of the worm, for when dead they ſhone not. 

Shaking ſtrongly the oyſter-ſhells in the dark, he ſometime! 
ſaw the whole ſheſl full of light, and abundance of clammy mat 
ter burſt in their holes: and in ſhaking he obſerved all the com 
munications of theſe holes like thoſe of worms in wood. | 

Almoſt all the oyſters he ſhook emitted light; and he found 
ſome of this light in ſixteen of the oyſters themſelves. 

This light is more commonly in big than {mall 5 4 | 
thoſe that are pierced by the worm oftner than in thoſe that ar 
not; and rather on the convex fide than the other; and more ui 
freſh than ſtale ones. 

Upon ſomewhat ſcaling the convex fide of the ſhell ; and dif 
covering the communication of the holes, wherein the viſcoui 
moiſture, that has any form of worms, is found, he ſmelt a ſcenjf 
like the water of a ſqueezed oyſter. | | 

The worms give no light when irritated ; and if they do, 1 
laſts but a little time; whereas in thoſe that are not provoked, i 
continues a good while; the obſerver affirming to have kept 
it above two hours. | 


The Effect of Touch and Friction. Phil. Tranſ. Ne 12 p. 2 


Y Lord Bacon obſerves that motion and warmth: ( of bot 
which friction conſiſts) draws forth into the parts new juiq 
and vigour, and conduce much to longevity. And Mr. Soy 
that a horſe well curried, is half fed; and that ſome can tell bi 
their aſſes milk, whether that day they have been well curried aff 
not; concluding, that if the alteration be ſo conſiderable in milk 
it mult be ſo likewiſe in the blood, and other juices and parts 
the body. In Braſil they cure cold and chronical diſeaſes b 
frictions, as they do acute ones by unction. 
Dr. Beale communicated an inſtance of curing a dangerou 
wen by the application of a dead man's hand; whence the patie 
felt ſuch a cold ſtream reaching his heart, that it almoſt thre 
him into a ſwoon. That a certain cook, with warty hands, in 
noble family, was bid by his lord to rub his hands with that aft 
dead man; and his lord dying ſome time after, the cook mad 
uſe of his lordſhip's advice and hands, and ſoon found the god 
effect. That an aged gentleman in Feland, who had great pait 
in his feet, inſomuch that he could not walk, ſuffered a ſpaniel t 
lick his feet morning and evening, till he found the pain abated, ant 
recoyered the uſe of his feet. That he knew a blackſmith, wh 
vomited by ſtroaking the ſtomach ; purged by ſtroaking the bell) 
and eaſed the gout and other pains by ſtroaking the parts affected 
| Ane 
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A new Contrivance of 4 Wheel-Barometer, by Dr. Hook, 
Phil: Tranſ. Ne 13. p. 218. 


9 is only an eaſy way of applying an index to any com- 
mon baroſcope, whether the glaſs be only a ſingle tube or 
have a round bolt-head at top ; and by it the variation of the al- 
titude of the mercurial cylinder, which at moſt is hardly three 
inches, may be made as diſtinguiſhable, as if it were three feet. 
The manner hereof is plain by Fig. 1. in Plate II. where ABC 
repreſents the tube, which may be either obtuſe or with a head, as 
A. This 1s to be filled with quickfilver, and inverted: as uſual; 
into a veſſel of ſtagnant mercury of the ſhape of IK; that is, 
with its fides about 3 or 4 inches high, and its bore equally big 
both above and be low; and if rolle, of equal capacity with the 
hollow of the tube about B; for then the quickfilver riſing as 
much in the hollow of 1, as it deſcends at B, the difference of 
the height in the receiver I will be juſt half the uſual difference. 
And if the receiving veſſel IK have a bigger cavity, the difference 
will be lefs ; but if leſs, the difference will be greater: But whether 
the difference be made greater or leſs, tis no great matter, fince 
by the contrivance of the wheel and index, the leaſt variation may 
be made as ſenſible as deſired; by diminiſhing the bigneſs of the 
cylinder E, and lengthening the index F G according to the pro- 


etime! 
y wat. 
com. 


. portion required. 
tel 40 Of four Suns and two unmſual Rainbows ob/erved in France. 
1 oi Phil. Tranſ. N“ 13. p. 219. 
parts ( ; HE gth of April 1656, about half an hour paſt 9, there 
ales dj J appeared three circles in the ſky ; one of them SCHN, 
Fig. 2. was very large, a little interrupted and white all over, 
ngeroo without any other coſour. It paſſed through the middle of the 
patieii 1un's diſk, and was parallel to the horizon; its diameter was 
thre about 100 degrees, and its center not far from the zenith A. 
ds, in The ſecond DEBO was much leſs, and deficient in ſome 
hat dH places with the colours of a rainbow, eſpecially in that part of it 
k mai within the great circle ; it had the true ſun R for its center. 
he goo The third HD N was leſſer than the firſt, but greater than the 
at pail ſecond ; it was not entire, but only an arch or portion of a circle, 
,anicl ys whoſe center was far diſtant from that of the ſun, and whoſe cir- 
ted, a ¶ cumference about its middle D was joined to that of the leaſt cir- 
th, ul cle; interſecting at its two extremities H N, the great circle. 
e bel This circle exhibited alſo the colours of a rainbow, but not fo 


flected i ſtrong as thoſe of the ſecond. 
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7 3 height of the ſtronger rainbow, was about 45 de. 
es; t 


level with the river, at the diſtance of 1 50 paces from it. 
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At that part, where the circumference of this third circle coin- 
cided with that of the ſecond, there was a very bright mixture of 
rainbow colours; and at the interſections of the ſecond with the 
firſt, appeared two Parhelia's or Mock- ſuns HN; which ſhone 
very bright, but not ſo bright or well defined, as the true fun, 
The middle of theſe two mock-ſuns was white and very luminous, 
and their extremities towards DI were tinged with rainbow co. i 
lours. The falſe. fun H towards the ſouth, was bigger and far 
more luminous than that towards the caſt. | £4 
There was alſo a third mock-ſun C on the firſt great circle to MW... 
the north, which was ſmaller, all over white, and far leſs bright. 
than the two others. There was alſo a very dark ſpace I, be | 
tween R and D. ; 
This appearance is looked upon as one of the moſt extraordi · 
nary that can be ſeen, becauſe of the excentricity of the circle HDN, 8 
TY that of the parhelia were not in the interſection of the circle 
DEBO with the circle 8 CHN, but in that of the ſemicircle 
HDN, which is different from the poſition of thoſe five ſuns that Wl 
appeared at Rome, March a th, 1629, between two and three 
oclock in the afternoon 3 two of them appearing in the interſec. 
tion of a circle that paſſed through the fan's 12 with another, 
that was concentric to the ſun. See Fig. 3. 
As for the two unuſual rainbows, they appeared at Charrre;, 
Aupuſt 10, 1665, about half an hour paſt fix in the evening, 
croſſing one another almoſt at right angles. Fig. 4. That oppoſite i 
to the ſun, in the uſual manner, was more deeply tinged than that 
which croſſed it; though indeed the colours of the firſt iris were 
not ſo ſtrong as at other times. 


he feebler rainbow loſt one of its legs about 20 degrees 

Bae the ſtronger, by growing fainter; and the lower leg ap- 
ared continued to the 3 The fainter ſeemed to be a por-if 

ion of a great circle, and the ſtronger, of a ſmall one as uſual. 

The ſun, at their appearance, was about fix degrees above the 

horizon; the river of Chartres, which nearly runs from ſouth to 

north, was between the obſerver and the rainbow, and he ſtood 


An Accident by Thunder and Lightning at Oxford, by D.. 
Wallis, Phil. Tranſ. No 13. p. 222. - | 


AY roth, 1666, about five o'clock in the afternoon, the 
thunder which he had heard before at ſome diſtance, com. Pretty 
ing nearer, it began to rain; and ſoon after, the thunder became ¶ V 


ver 
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ety loud and frequent, and with long ratling claps. The 
aſhes of lightning were very bright, though it was clear day- 

iobt, and often repeated; ſearce a full minute between one flaſh 

| the BN nd the other; and very often a ſecond flaſh, before the thunder 
hone Bl the firſt was heard, and generally about eight or ten ſeconds 

: fun, er the flaſh : But once or twice immediately upon it, and in the 

nous, me moment, the lightning became extreme red and fiery. He 


coin- 
Ire of 


W © as very apprehienſive of the miſchief that might be done by it, for 
d far ¶ ¶ ſcemed to be very low and very near, and ſo Wen and bright, 
What had it happened in the night-time, it would have been ve 
le to rrible. Though he kept within doors, yet be ſenſibly per- 
rig eied a ſtinking, ſulpburous ſmell in the air. About ſeven 
, be · ¶ clock it ended, before which time he had an account of a ſad 


accident upon the water at Medley, about a mile from Oxford ; 
ordi- wo ſcholars of Wadbam college were ſtruck out of a boat in 
IDN, ee water, one of them ſtark dead: The other ſtuck in the 1 
circle WK. i: his upper parts above water, but beſides the fright, had no 
circle ther hurt. 5 1 Ii 1 | 
s that He that was dead, was next morning. brought to town; and 
three r. 17/31;5, Dr. Millington, Dr. Mower, and himſelf with ſome 
erlec- ¶ chers went to view the corps: There was no wound in the ſkin, 
other, ne face and neck were black, but no more than what might be 


aaſed by the ſettling of the blood: On the right fide of the 
rrren 


. eck was a little blackiſh ſpot about an inch long, and a quarter 
ning, r an inch broad, as if it had been ſeared with a hot iron; and 
em Wnother ſomewhat bigger on the left fide of the neck, below the 
n that 


ar. Down the breaſt towards the left fide, a. ſpace of about 
hree quarters of a foot in length, and two inches broad, was 
burnt and hardened like leather, of a deep blackiſh red colour, 


$ Wete 


5 de. Nery like the ſcorched ſkin of a roaſted pig: And en the forepart 
egrecs f the left ſhoulder, ſuch another ſpot of the bigneſs. of a ſhil- 
'g ing. From the top of the right ſhoulder towards the ſcar on 
a pot. is breaſt, run a narrow line of the like ſcorched ſkin. 

ſual. = Moſt of the buttons of his doublet were torn off, its collar, 
ve the ¶ oth cloth and ſtiffening, ſeemed as if cut or chope with a blunt 
— ol. His hat was ſtrangely torn, on the fide of it was a great 

ood lf 


ole, large enough to put ones fiſt through, and ſoine parts of 
t were quite ſtruck away. . | 
The night following, the three doctors and himſelf, with ſome 
urgeons, were preſent at the opening of the head; but there 
8 no ſign of contuſion; the brain was full and in good 
dlight, the nerves whole and found, the veſſels of the brain 
9 7 "ut of blood. Some thought they diſcerned a fiſſure 0 
'OL.. b t 
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we hall, but it was fo ſmall as not to be obſervable by caridle- 
t. W | | 

122 of the hair on the right temple was maniteſtly ſinged, 
and the lower parts of that ear blacker than thoſe about it, but 
foft, which might be owing to the ſettling of the blood. The 
upper part of the left ſhoulder, and that fide of the neck were 
fomewhat blacker than the reſt of the body. | | 

' Upon opening the breaft, the burning was found to reach quite 
through the ſkin, which in the ſcorched parts was hard, horny, 


and ſhrunk up; but no appearance of its reaching deeper than 
the ſkin; Upon — the Sternum, the lungs and hean 


appeared ſonnd, well coloured, and without the leaſt diſorder. I 

ak 

Shining Fiſh, by Dr. Beal. Phil. Tranſ. N' 13, p. 226. Wark 
M AY 5th, 1665, freſh mackrel were boiled in water wit 

falr, and ſweet herbs, and they were left in water for 3 He 

ickle. May 6th, more freſh mackrel were boiled; and May th. v 

th water and mackre] were put into the former water, togetheri "A 


with the former mackrel; but May 8th, in the evening, the 
cook, ſtirring the water to take out ſome of the mackrel, four 5 l 
the water become very luminous, and the fiſh ſhining through 
the water encreaſed its light. The water, by the mixture of fall . 
and herbs in the boiling, was of itſelf thick, and rather blackilb 
chan of any other colour. 
Whereyer the drops of the water fell, after ſtirring, they 
emitted a light. 4 
Upon the cook's turning up the loweſt fide of the fiſh, then Pen. 
was no light; and after the water was ſettled and fully at reli pod b 
it did not ſhine at all. Wo 
+ May ꝓth, the water, till it was ſtirred, yielded no light, bun 
was thick and dark. As foon as the cook thruſt his hands into H e 
it began to glimmer; but being gently ſtirred round by the hand s 
it ſhone in inch a manner, that thoſe at a diſtance took it for the : _ f 
light of che moon ſhining through a window on a veſſel of milk. * 
and by a briſker circulation it ſeemed to flame. $ ble 
The fiſh at that time ſhone both from the infide'and&outfide F 
and chiefly from the throat, and thoſe places that ſeemed a lit 
broken in the boiling. He took a piece that ſhined moſt; ani A 
fitted it in the night, as well as he could, to his great microſcope 
and afterwards to his little one; but he could diſcern no lig 
by any of theſe glaſſes, nor any from the drops of the ſhining 
water, when put into the glafſes: And May 10th, in the bright. 
eſt rays of the ſun, he examined, in his great microſcope, 1 1 
bro 


zuſin 
drat 
[ca] 
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Wroken piece of the fiſh, which ſhined moſt the night before and, 
Wound nothing remarkable on the ſurface of the fiſh, It ſeemed; 
hitiſh and in a manner dried, and with deep inequalities ; and 


ped ſteam. rather darkiſh than luminous, ſeemed. to ariſe, like a 
The ee duſt, from the fiſn: And here and there little imperceptible 


I barkles, He affirms himſelf, certain of the R their num 
er, order, and place being agreed on both by himſelf and the 
eators; of the ſteam he is not ſo confident. | 


quite 7 d . ; a VITTSXS 
rue great microſcope being fitted by day-IUlght for this piece 
1 dt fiſh, he examined it that night, and it lg no I; ht 
bean all, either by the glaſs. or otherwiſe. Upon finding it dry, 
ter, r thought the moiſture of ſpittle, and touching of it, might 


jake it ſhine ; which it did, though but little, in a few ſmall 


226, Warkles, which ſoon died. This was obſerved with the naked 
Age. 1 = 4 ; 
_— 1 He cauſed two fiſh to be kept two or three days longer, in very 
weather, till they became feetid, and then he expected a 
5 bt cater brightneſs, but could obſerve none, either in the water, 
8 ſtirring it, or in the fiſh, out of the water. u MH" 
four S:arical Baroſcope, by My. Boyle. Phil. Tranſ. Ne 14. p. 23 t. 
wa pa) K cauſed ſome glaſs bubbles to be blown. by the flame of a 


lamp, as large, thin, and light as he could then procure ; and 
WH uſing one of the beſt, about the bigneſs of a large orange, and 
dcam and ten grains in weight, he counterpoiſed it in a pair 
ſcales, that 722 be turned with the thirtieth part of a grain, 
eended on a frame. He placed both balance and frame by a 
ad barometer, that he might learn the. preſent weight of th 

oſphere: Though the ſcales could not ſhew him all the va- 
ons of the weight of the air exhibited by the mercurial 
ometer; yet they did what he expected, by ſhewing him va- 
tions that altered the height of the quickſilyer half à quarter 
an inch, and perhaps much ſmaller than thoſe; and he doubted 
t, if he had nicer ſcales, of being capable of perceiving far 
aller alterations in the weight of the air, ſince he obſerved the 
ble ſometimes in an ——＋ [˖ with the counterpoiſe; and 


1 netumes when the atmoſphere was high, reponderate. fo, 
" 6 4 inly, that the ſcales being gently touched, the cock would 
wa_ 2 on that fide, at which the bubble was hung ; and at other; 
ir * es, when the air was heavier, that, which was at firſt the 
991 erpoiſe only, would preponderate, and upon the motion 

4 ieh the balance, make the cock vibrate altogether on its ſide; and 
2 op br many days together, if OM was equally heavy; and 


* broke 2 on 
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on a change of weight, the bubble would regain either an æqui. 
librium or a preponderancy : ſo that by conſulting firſt the ſtati- 
cal we: r wh he could foretel, whether the mercury were high 
or low in the barometer. 1 | 

The principles, on which the conſtruction of this baroſcope is 
founded, are: 1. That though the glaſs bubble and braſs coun. 
terpoiſe; at the time of their firſt being weighed, be in the air, 
exactly of the ſame weight; yet they are far from being of the 
fame bulk, the bubble being a bundtec or two hundred times 
bigger than the metall ine counterpoiſe. 2. That according toi 
kydroftatical Jaws, if two bodies of equal gravity, but unequal 
bulk,” come to be weighed in another medium, they ' will noi 
onger Equiponderate ; but if the new medium be heavier, the 
greater body, as being ſpecifically hghter, will looſe more of iti 
weight than the leſs, * more compact; but if the new medium 
be lighter than the firſt, then the bigger body will out- weigh the 
leſſer: And this diſparity, ariſing from the change of mediums 
will be ſo much the greater, by how much the ine uality of the 
bulk is ſo. 3. Comparing theſe two together, * conſide rei 
that it would be all one, as to the effect, 3 the bodies wer 

eighed in mediums of different gravity, or in the ſame medium 
in caſe its ſpecific gravity were ſubject to conſiderable alteration M 

Though a fingle bubble, of competent bigneſs, be much mor 
pn e, becauſe leſs quantity and weight of glaſs is requiſi 


< — 
0 


o compriſe an equal capacity, when it is blown into a ting 
bubble, then when divided into two ; yet, if the ballance 
ſufficiently ſtrong to bear ſo much glaſs, without being hurt, th 
uſing of two, or à greater number of large bubbles, may rende 
ie effect more conſpicuous, than if only a ſingle bubble, a 
that a good one, were employed. 1 
This inſtrument may be much improved by the addition o 
ſeveral apparatus's. = wo 
1. Anarch'of a cirele divided into 15 or 20 degrees, more off 
fewer, according to the goodneſs of the ballatte, may be fitted i 
its cheeks, that the oy inting to theſe diviſions, may read 
and without calculation ſhew the quantity of the angle, whereby 
when the ſcales incline'either way, the cock declines from the pe 
icular, and the beam from its horizontal paralleliſm, 
2: Inftead of the ordinary 4 of braſs, one of go) 
may be employed, or at leaſt of lead; whereof the latter, being 
of the ſame weight with braſs, is Jeſs bulky, and the form 
amounts not to half its bigneſs, | 
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3. Thoſe parts of the balance made of copper or braſs, will be 


leſs ſubject to ruſt; than ſteel, which yet, if well hardened and 
poliſhed, may laſt a good while. 


4. Inſtead of ſcales, the bubble may be hung at one end of 
the beam, and only a counterpoiſe to it at the other, that the 
beam may not be unneceſſarily loaded. 

5. If the inſtrument be placed in a- ſmall frame, like a ſquare 
lanthorn with glaſs windows, and a hole at the top for the air, it 
will be freer from duſt, and irregular joggings. 1 

6. This inſtrument being furniſhed with a light wheel and an 
index, like that applied by Dr. Wren to weather-glafles, and 
Dr. Hook' to baroſcopes, may be made to ſhew minuter variations, 
than otherwiſe. 1 

7. The length of the beam, and exquiſiteneſs of the balance, 
may render the inſtrument ſtill more exact. 

Though this ſtatical baroſcope be in ſome reſpects inferior to 
the mercurial, yet in others, it has its adyantages. | 

1. It affords an, ocular. demonſtration, that the falling and 
riſing of the mercury depends on the variable weight of the ar- 
moſphere ; ſince here no fuga vacus, or an abhorrence of an 
empty ſpace or a Funiculus, can be pretended as the cauſe of the 
changes we obſerve, 2. It ſhews, that not only the air is heavy, 
but heavier than ſome philoſophers will allow; fince even the 
variation of weight in ſo ſmall a quantity-of air, as is equal in 
bulk to an orange, is manifeſtly diſcovered by ſuch balances. 
3. This ſtatical baroſcope will often be more eaſily procured than 
the other. 4. It may allo be conveyed from one place to another, 
without being ſpoiled in the carriage. 5. Mercurial barometers 
contain air in greater or leſſer quantities, whereas in the other, 
that conſideration has no place. 6. It being poſſible hydroſtati- 
cally to diſcover, both the bigneſs of the bubble, the contents of 
its cavity, and the weight and dimenſions of the glaſſy ſubſtance, 
we may eafily find out the abſolute and relative weight of the air : 
For when the quickſilver, is either very high, or very low, or at 
a mean height, bringing the ſcale barometer to an æquilibrium, 
and obſerving when * mercury is fallen an inch or half an inch, 
Sc. and putting the Jike minute diviſions of a grain to the lighter 
ſcale, till it equiponderate, you may determine what weight in 
the ſtatical baroſcope anſwers to the ſeveral heights of the mer- 
cury ; and if the balance be fitted with a divided arch, or a 
wheel and index, you may readily determine, what the bubble 
has gained or loſt, by the change of the atmoſphere's weight, 

| 85 | 7. By 
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7. By this ſtatical inſtrument we may be enabled to compare the 
mercurial barometers of ſeveral places, and to make ſome eſtimates 
of the gravity of the air; as, if I find that the bubble weighed 
juſt a dram, when the mercurial cylinder was at the height of 
29 Finches, and that the addition of +, of a gram be requiſite to if 
keep the buble in æquilibrium, when the mercury is riſen 4, Ec, 
of an inch above the former height; and when 1n another place 
find the mercury juſt at 29 4 inches, (fuppoling that barometer 
as free from air as mine) and the ſtatical baroſcope weigh pre- 
eiſely a dram, the gravity of the m——— in both theſe places, 
the ugh ever fo diftant may be concluded equal; which we may 
alfo Aster without any mercurial barometer, if an addition of 
weight be requiſite to be made to the bubble, to bring the ſcales 
to an æquilibrium. But in making theſe compariſons, we muſt 
conſider the ſituations of the ſeveral places; for if one of them 
be in a vale or bottom, and the other on the top of a hill, the 
weight of the atmoſphere in the latter place muſt be lefs than 
that of the former: And this ſuggeſts a method of finding the 
heights of mountains, c. by' obſerving the difference of the 
weight of the air *t bottom and at top. | Te 


The Phaſes and Revolutions of Mars about his Axis, by Dr. 
| Hook. Phil. Tranſ. Ne 14. p. 239. 


. che third of March 1665, though the diſpoſition of the 

air was indifferent enough, yet he could diſcern now and 
then the body of Mars of the form A; and about 10 minutes 
after, it had the appearance B. This, he was ſufficiently fatisfied, 


could be nothing more than ſome duſky and ſpotted parts of the 


face of this planet. | 
March roth, finding the air very thick, he made uſe of a 
very ſhallow eye-glafs, as finding nothing diſtin, with a greater 
charge, and ſaw Mars as repreſented in ©, which” he imagined 
might be the appearance of the former ſpots by a lefs aperture. 
About three o'clock the ſame morning, the air being very foul, the 
body ſeem'd like D; which he ſtill ſuppoſed to be the repreſen- 
ration of the fame ſpots through a more confuſed and glaring air. 
But March 2 1ſt, he was furprized to find the air fo exceeding 
tranſparent, and the face of Mars ſo well defined, round, and 
diſtinct, that he could plainly fee it of the ſhape in E, about 
half an hour after nine at night. The 9395 ſpot, on the 
right fide, appeared very black and diſtinct, the other, to the 
left more dim : but both ſufficiently plain and defined.” About 
2 a quar- 
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quarter-before 12 the ſame night, he obſerved it again with 


nates e ſame glaſs, and found the appearance exactly as in F; which 
zhed e imagined to ſhew a motion of the former triangular ſpot. 

at of But: March 22d, about half an hour after eight at night, find- 
te to g the ſame ſpots in the {ame fituation as in 6. he concluded, 
Sc. at the preceeding obſervation was only the appearance of the 
lace me ſpots at another height and thickneſs of the air, and this 
eter pinion was confirmed by finding them in the ſame ſtuation 


| March 23, about half an hour atter nine, as in H. 


pre | 
aces, March 28th, about three the air being light, tho' moiſt and 
may little hazy; he plainly ſaw: it of the form in I, which is not 
1 of concileable with the other appearances, unleſs we allow of 2 
ales ¶ urbinated motion of Mars on its centre, which, from the ob- 
nuſt ¶Frrations made Aſarch 21ſt, 22d, and 23d, may happen once 


r twice in about 24 hours; unleſs it bare ſome kind of libra- 
dry motion, which ſeems not very probable. ; 
Obſervations made in Hay, confirming the former, and fix- 


the g the period of the revalution of Mars by Caſſini. bas 
the With a teleſcope of about 16 feet, wrought after Campanz's 


ay, Caſſini began to obſerve, February 6th, 1666, N. S. in che 
orning, and he ſaw two dark {pots in the firit face of Mars 
preſented by K. He obſerved with the ſame glaſs Feb. $, in 
© evening, two other ſpots like thoſe of the firſt, but bigger, in 
ie other face of this planet, as L. And afterwards continuing 
is obſervations, he found the ſpots of theſe two faces to revolve 
radually from eaſt to weſt, and to return at laſt to the ame 
tuation, wherein he had Teen them at firſt. S. Campans, with 
Wafſcs of 35 foot of his own contrivance, obſcrved the fame 
kenomena, as in fig. M. Sometimes he ſaw in the fame night 
pf a e two faces of Mars, one in the evening, and the other in the 
1ter orning, as in fig. M and N. The motion of theſe ſpots, in the 
ned ferior part of the apparent hemiſphere of Mars, is from eaft to 
are. eſt, as that of all he other celeſtial bodies, and 1s performed 


the By parallels that decline much from the equator, and little from 
ſen- e ecliptic. The ſpots returned the next day to the ſame ſitua- 
ir. on, 40 minutes later than the day before, ſo that in 36 or 3) 
ing ays, they returned to the ſame place about the ſame hour. 


and S. Caſſini relates, that ſeveral abſervations of theſe ſpots af 
out Mars were made at Rome by other aſtronomers, fram March 4 
the d March 45, with glaſſes wrought by Euſtachio Diving, of 13 
the d zo foot. He adds that the other Roman aſtronomers, who 
out dlerved with Divini's glaſſes, will have the revolution of Mars 
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to be performed, not in 24 hours 40 minutes according to him, 
but in about 13 hours, N n 

In order to evince the miſtake of theſe aſtronomers ; he al. 
ledges, that they aſſure the ſpots they had ſeen of this planet 
by an Zuſtachian tube, the 25 March, to be ſmall, very diſtare 
from each other, remote from the middle of the diſk;; and the 
oriental ſpot leſs than the occidental one, as in fig. O, like the 
Grit face of Mars; whereas, on the opcicbaryii (alin pretends tg 

rove by his obſervations made at Hologna, that the ſame da 
and hour, theſe ſpots were very large, near each other, in th: 
middle of the diſk, and the oriental bigger than the occident: 
as appears by fig. P, the ſecond face of Mars. - Befides, he 
declares, that theſe aſtronomers were too haſty, in determining 
after five or fix obſervations only, the period of his revolution; R 
and denies it to be performed in 13 hours: That he himſelf afte: 
a ſeries of many obſervations, durſt not for a great while define 
whether Mars revolved in 24 hours 40 minutes; once or twice 
and that all he could affirm, was, that after 24 hours 40 minute 
this planet appeared in the fame manner it did before. But finc: 
theſe firſt obſervations, he affirms, he had reaſon to determine 
the period of its revolution to be once in 24 hours 40 minutes; 
alledging, that whereas Feb. õth, N. 8. he ſaw the ſpots of the 
firſt face of Mars moving from eleven at night till break of day; 
they appeared not afterwards in the evening, after the riſing d 
that planet; whence he infers, that after 12 hours 20 minute 
the ſame ſpots did not return; for ſuch as were ſeen in the mom 
ing in the middle, on the rifing of Mars, after 13 or 14 hou 
appeared near the occidental limb. So that he concludes the 
period of this planet's revolution to be performed not in 12 hour 
40 minutes, but in about 24 hours 40 minutes. When 8. Caſſu 
defines the name of the revelutidi he does not ſpeak of its me: 
revolution, but of that only, which he obſerved, whilſt Mar 
was in oppoſition to the ſun ; which is the ſhorteſt of all. 


The Shadows of- Jupiter's Satellites, obſerved by Si; Campan 
M. Caſſini, Mr, Hock, and others. Phil. Tranſ. N* 11 
p. 245, Ec. Pp „ 


8 Campani affirms that he obſerved in the belts of Jupiter, t 
* ſhadows of his ſatellites, and continuing his obſervations, It 

at length ſaw them emerge out of the diſk, ns a the 

M. Caſſini after he had diſcovered by Campant's glaſſes 2 

35 foot, the ſhadows caſt by the fatellites of Jupiter upon WE; 
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diſk when they happen to be between the ſun and him, and after 
he had diſtinguiſhed their bodies upon the diſk of Fupiter, made 
ſome predictions when they ſhould appear, that the curious might 
be convinced of this matter by their own obſervations. 

Some of theſe predictions have been verified not only at Rome, 
and other parts of 774ly; but alſo at Paris, by Mr. Auzout, and 
in Holland, by M. Huygens, particularly, Sepr. 26, 1665, at half 


in France and Holland. 
Theſe ſpots have this in peculiar, and which diſtinguiſhes 
them from all others, that they are found preciſely in that part of 
upiter, where ſome ſatellite is ſeen by the ſun ; that they proceed 
rom the oriental and occidental limb of Zupirer's diſk, with a 
motion always equal to that of the ſatellite; that with reſpe& to 
us they precede the ſatellite, before Jupiter's oppoſition to the 
ſun, and follow him, after it; that the greater upiter's diſtance 
from the oppoſition is, the greater is the apparent diſtance of the 
ſame ſatellite; that at divers times of & + year, this diſtance 
changes in proportion to the annual parallax of the ſatellite, ac- 
cording as he is differently ſeen from the ſun and the earth; and 
that at one and the ſame time of the year, when divers ſatellites 
happen to be between Jupiter and the ſun, the ſpots correſpond- 
ing to them, are diſtant in proportion to the ſemidiameters of the 
circles of the ſame ſatellites, : 
Anno 1666, January 26th, about 3 hours 15 in the morning, 
Dr. Hook perceived with a 60 foot glaſs, near the middle of the 
belt or zone d, a very round ſpot, like that repreſented atg, which 
was not to be perceived about half an hour before; and he ob- 
S ſerved it in about 16 time, to be got almoſt to d, keeping equal 
diſtance from the ſatellite Y, which moved alſo weſtwards, and 
was joined to the diſk at ij, at 3 hours 25' : So that it was ſuffi- 
cently plain, that this black ſpot was nothing more than the 
ſhadow of the ſatellite Y, eclipſing a pet of Fupiter's face. The 
other three ſatellites, during this eclipſe, were weſtward of the 
body of Jupiter. 


The Phaſes of Jupiter, y Dr. Hook. Phil. Tranſ. Ne 14. p. 245. 
AN NO 1666, Fune 26th, between three and four in'the morn- 
1 


ng, he obſerved the body of Zupirer through a 60 foot 


teleſcope, and found its apparent diameter to be more than two 
deprees, that is about four times as big as the diameter of the 
moon appears to the naked eye, 


Voy, I. G He 


an hour after ſeven o'clock, one of theſe ſhadows was ſeen both 
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He ſaw the limb pretty round, and pretty well defined'without 
radiation, the parts of its phaſis had various degrees of light; 
about 4 and F its north arid ſouth poles, it was ſomewhat darker, 
and gradually grew brighter towards Y and e two zones or belts; 


one of which h, was a {mall dark belt croſſing the body ſouth. 
ward, near which was a ſmall line of ſomewhat brighter part, 0 
and below that again, ſouthwards, was the great black belt c. if 
Between that and e, the other ſmaller black belt, was a pretty ob 
large and bright zone; but the middle d, was fomewhat darker as | 
than the other edges. of \ 
As Obſervation of Saturn, by Mr. Hook. Phil. Tranſ. Ne 14, zn 
P- 246. into 
| NE 29th, 1566, between eleven and twelve at night, Dr. WW degr 
Hook obſerved thè body of Saturn through a 60 foot tele. with 
cope, and found it exactly of the ſhape repreſented in Fig. K ture, 
The ring appeared — * brighter than the body, and the ¶ in co 
black lines 22 croſſing the ring, and bb croſſing the body, were il the { 
plainly viſible ; whence he could plainly fee, that the fouthermoſt ¶ ¶ mixt 
part of the ring was on this fide of the body; and the northen ¶ hic 
part, behind, or covered by the body. with 
Of the Efect of Thunder and Lightning, by Tho. Neale, Zu Mien 
Phil. Tranſ. N“ 14. p. 24). laſtin 
N the 24th of an. 1664 one Mr. Brooks of Hampſoire, contri 
going from Wincheſter to Andover in very bad weather, wa the h 
himſelf, and the horſe he rode on, killed by lightning. He da cold n 
found about a mile from Wincheſter, with his 2 itched in the water 


earth, one leg in the ſtirrup, and the other on the horſe's mane; | 
his cloaths were all burnt off his back, and not the leaſt piece return 
left intire, and bis hair and all his body were ſinged: His not 
was beaten into his face, and his chin into his breaſt; wherein ws 
a wound reaching almoſt to his navel ; his gloves were intim 
but his hands burnt to the- bone; his horſe's hip-bone and ſhout {Putting 
der were ſcorched and bruiſed ; and his ſaddle torn in pieces 
This is what appeared to the coroner's inqueſt. 


Cold produced ai Sal-armoniac, by Ar. Boyle. Phil. Tra 
Ne 15. p. 255. 
2 moſt plain and eaſy method of making cold mixtum {ſhe wat 
with ſal- armoniac, is as follows: Take a pound of pow-Wroduce: 
dered fal-armoniac, and about three pints of water, put the (alt ours. 
into it, either at once, if you defign to produce an intenſe but 


ſhort 
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out thort cold, or at ſeveral times, if only a more laſting, rather 
ht; than great degree of it; ſtir the powder in the water with a ſtick, 
ker, or whale bone, to promote 1ts ſolution; for on the quickneſs of 
Its; that, depends the intenſeneſs of the cold. 

ath- That a conſiderable Wy 5 of cold 1s really produced by this 
Yart, operation, is very plain, firſt, by feeling ; ſecondly, by this, that 
It c. if the Experiment be made in a glaſs body or a taukard, you may 
retty obſerve, that during the ſolution, the outſide of the veſſel will, 
rker as high as the mixture, be bedewed with a number of little drops 


of water; as it happens, when mixtures of ſnow and ſalt, bein 
put into glaſſes or other veſſels, the aqueous vapours, that float ' 
in the air near the ſides of theſe veſſels, are by cold condenſed. 
into water; thirdly, the beſt and ſureſt way of finding the 


Dr. degree of cold, is by plunging into it a good ſealed thermometer 
tele. with tinged ſpirit of wine; for on putting the ball into this mix- 
Rue, the ſpirit will deſcend much lower than in the open air, or 
? the in common water of the ſame temperature with that in which 
were che ſalt was diſſolved; and if you remove the glaſs out of the 
rmoſt WH mixture into common water, the tinged ſpirit will re-aſcend,” 
then which was alſo the caſe when put into water newly impregnated 
with ſalt-petre. 
This cold in ſummer and hot weather ſoon decays ; but if the 
E/4; quantity of ſalt and water be conſiderable, it will be both more 
laſting and more intenſe, and the different goodneſs of the ſalt 
ſhirt, 2 likewiſe its ſhare to the producing this effect, as 
r, ws che honourable Mr. Zoyle experienced. The duration of this 
le wa cold may alſo depend on the way of putting the ſalt into the 
in the water; for if it is thrown in all at once, the water will ſooner 
mane; acquire an intenſe degree of cold, but fo much the ſooner will it 
piec return to its former temperature; but if you put the ſalt in by 
is nok little and little, the cold will laſt longer, though it be not to 
in ws ntenſe, and conſequently, will be fitteſt for cooling of liquors, 
intie, W hen the tinged liquor ſubſided flowly, or was at a ſtand, by 
ſhoul putting, at times, two or three ſpoonfuls more of ſalt, and ſtit- 
picces Ning the water to promote the ſolution, the ſpirit of wine would 


gin again to deſcend, if it were at a ſtand, or riſing; or ſub- 
ide much more ſwiftly than before. And if you would protract 
; * | 
"Tran be experiment, let ſome of the fal-armoniac be grofly pounded, 
hat it may be the longer in diſſolving, and 3 cooling 
nixturs de water. He found, in the ſpring, a ſenſible adventitious cold 
F pos. produced by a pound of ſal-armoniac, to laſt above wo or three ö 


the {alt ours, | 


ſhot G 2 | Put 
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Put the liquors you defign to cool into thin glafſes, with their 
orifices ſtopt, and ſtill kept above the mixture, moving them in 
it to and fro, and then pour out the liquors to be drank ; 
one may readily cool his hands by applying them to the out- 
fide of the veſſel that contains the mixture; and pieces of 8 1 
cryſtal or bullets, for cooling the mouths and hands of patients, MWWſtirr 
may be powerfully refrigerated ; for cooling of air and Iiquors, ¶ moſ 
tor adjuſting weather-glaſſes, or imparting to a ſmall quantity of in a 
beer, Sc. a moderate degree of coolneſs, leſs than a whole pound 
of fal-armoniac may be ſufficient ; for, you may obſerve by 2 
ſealed weather-glaſs, that a few ounces, well powdered and 
nimbly diffolved in about four times its weight of water, will an. 
ſwer well enough for many purpoſes. 

In confirmation of all this, the honourable Mr. Boyle ſubjoins 
a few experiments, after firſt premiſing an account of the ſealed 
thermometer, wherewith the obſervations were made, vis, That 
the length of the cylindrical tube was 16 inches, the ball about 
the bigneſs of a large Walnut, and the bore of the tube about! 
or 3; of an inch in diameter. | 

March 25th, Upon firſt putting the weather-glaſs into the 
water, the tinged ſpirit remained at 8 J inches, but continuing 
there a good while, and at intervals moving 1t up and down in 
the water, it deſcended a little helow ) 4 inches; then throw: 
ing in the ſal· armoniac, in about a quarter of an hour or leſs 
It fell to 2 24 inches; but before that, it began to freeze the 
vapours on the outfide of the glaſs : And when the frigorthc 

wer was arrived at its height, he found that water, thinly 

aid on the outſide, on ſtirring the mixture nimbly, would 
freeze in a quarter of a minute. About 4 of an hour, after 
the freezing body was put in, the thermometer, that had 
been taken out a while before, and was riſen to the loweſt free: 
ing point, being put in again, fell an inch below it; about : 
2 4 hours from the firſt ſolution of the ſalt, the tinged oat conur 
ſtood in the middle between the freezing points; one of whit the w. 
was at 5 + inches, (at which height, it would be uſually frolly full m 
abroad) and the other at 4 4 inches, the height at which te follow 
liquor ſtood in ſtrong and laſting froſts in winter: In the the de 
hours after the beginning of the obſervation, he found ibeſi moon 


liquor higher then the upper freezing point abovementioned; {iſ back a 
after which it continued to rife very N for about an hou Wl and ne 
longer. This mixture being made in a glaſs body, with tures, 


large and flat bottom, a little water ſpilt on the table, vu pro 


froze ſo ſtrong, that it faſtened the glaſs to the table, 4 is obſe 
| th 
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heir the ice in ſome places was about the thickneſs of a half crown. 
n in He made another obſervation the ſame ſpring, to ſhew the 
nk ; duration of cold; for the firſt time the ſealed weather-glaſs 
out- vas put in, before it touched the common water, it ſt at 
S of $ 4, being left there a conſiderable while, and once or twice 
ents, ſtirring the water, the tinged _ ſubfided only to 7 4, or at 
a0rs, moſt ) g; then the frigorific liquor being put into the water, 
ty of in about half a quarter of an hour, the liquor fell beneath 3 4 ; 
ound and the thermometer being taken out, and then put in again, 
by a an hour after the water had been firſt frozen, ſubſided beneath 
and 5 inches, and conſequently within & of an inch of the point of 
1 an- MY ftrongly freezing weather. 
cis An Hypotheſis of the Tides by Dr. Wallis. Phil. Tran. 
ealed Ne 16. p. 263. 
That HE tides are obſerved to be ſo connected with the motion 
bout of the moon, that it is reaſonable to conclude, that either 
out 7 the one is influenced by-the other, or at leaſt, that both ariſe 
from ſome common cauſe. x 
„ the Some philoſophers aſcribed this effect to an occult quality, 
nuing or particular influence, the moon exerts on moiſt bodies; others 


to a magnetic virtue, whereby the waters are attracted towards 
it, ſo as to cauſe high water in that place, wherein the moon is 


1row- 

les, vertical; others again to its gravitation or preſſure downwards 
the upon the terraqueous globe, whereby. it produces loweſt water, 
or ifi where vertical. But the firſt, who took in the conſideration of 
think the diurnal and annual motion of the earth to ſolve this phæno- 
vould menon, was Galileo, in his Syſtem of the World. 

after There are three things obſervable in Tides. Firſt, the 
had diurnal reciprocation, whereby in little more than 24 hours, 
freer ¶ we have twice a flood and an ebb. Secondly, the menſtrual ; 


ne, in one ſynodical period of the moon, or from one 
conjunction to another, the hour of thoſe tides ſhifts through 


[1quot 

ahi the whole compaſs of the natural day of 24 hours ; e, gr. if at 
froſly full moon, it be full fea at any place, juſt at noon, the day 
ch the following, it will by a little before one, at the tame place; 


the day after that, between one and two, c. till at new 


d the moon it happen at midnight, and the next full moon bring it 
one; back again to noon. The ſpring tides, which are thole at full 
1 ho and new moon, are the higheſt ; the neap-tides, at the quadra- 
vith tures, are the loweſt, and at intermediate times the tides are 
uu Proportionable. Thirdly, the annual reciprocation, when it 
„ ans obſeryed, that at ſome ſeaſons of the year, the ſpring-tides 
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higher than thoſe of other times, uſually thought to be in ſpring 
a 


autumn, or at the two equinoxes. | 

To account for thefe three periods I the laws oſ 
motion, and mechanic principles ; we may take . 
that a body in motion is apt to continue its motion, and that in 
the ſame degree of celerity, unleſs hindered by ſome impe. 
diment ; and that a body at reſt, will continue in that ſtate, 
unleſs put into motion by ſome ſufficient mover, To explain 
this farther, Galileo inſtances in a broad veſſel of water, for 
ſome time evenly carried forward with the water in it, upon 
ſtopping of which, the water will daſh forward, and rife 
higher at the fore-part of the veſſel: And on the contrary, if 
the veſſel be thruſt forward faſter than before, the water wil 
daſh backwards, and riſe at the hinder part of the veſſel. 80 
that an acceleration or retardation of the veſſel, which carries 
it, will cauſe a rifing in one part, and a falling of water in 
another, which yet by its own weight returns to 1ts former 
level. And 2 , ſuppoſing the ſea a looſe body car- 
ried about with the earth, but not ſo united to it, as neceſſa- 
rily to receive the ſame degree of impetus with it, as its fixt 
parts do; the acceleration or retardation in the motion of this 
or that part of the earth, will cauſe, proportionably fſuch a 
daſhing of the water, or riſing at one part, with a falling at 
another, analagous to what we call the flux and reflux of the 
fea, : Pemi- 

Next we are to ſuppoſe with Galileo a double motion in the 
earth, the one ki in the great orbit, in which the centre of 
the earth is ſuppoſed to move about the ſun ; the other diur- 
nal, whereby $f whole moves on its own axis, and each point 
in its ſurface deſcribes a circle. 

It is plain, that if the carth were moved with any one of 
theſe motions, with an equal ſwiftneſs, the water-wou hold 
pace with it; but the true motion of each part of the earth's 
ſurface being compounded of the annual and diurnal, and the 
former, according to Galileo, being triple the latter, in a great 
circle; the diurnal motion, in that part of the earth next the 
ſun, diminiſhes the annua], and moſt of all at noon; and in 
the other increaſes it, and moſt of all at midnight; which 
affords us a cauſe of two tides in 24 hours; the one, on the 
greateſt acceleration of motion, the other, on its greateſt te- 
tardation, 

So far Galileo's hypotheſis ſeems to hold well enough; but 
falls ſhort, as it accounts only for two tides always at noon a 
; midnight, 
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his latter mean while revolving about the ſun. But though 
his might furniſh us with a meiiſtrual period of accelerations 


and retardations in the compound motion of the ſeveral parts 
f the carth's ſurface, yet, it cannot be admitted as a true hy- 
Wpotheſis, and conſequently, the menſtrual period of the ti 


annot be ſolved by ſuch a ſuppoſition. ä 
Inſtead of this, Dr. Wallis's ſurmiſe is, for he owns, he dare 
ot give it a better name, that the earth and moon being bo- 


ies ſo greatly connected, whether by magnetiſm or any other 

J. 80 

Phat of the other ; the moon obſerving the earth as the centre 

f its periodic motion; and therefore they may be conſidered 

zs one body, or rather one aggregate of bodies, with one 
whi 


ie, he will not determine, as that the motion of the one follows 


ommon centre of gravity; which centre, according to the 


eſpective centers, ſo divided, as that its parts be in a reciprocal 


q proportion to the gravities of the two bodies. As for example, 
Wuppoſe the magnitude, and therefore, probably the gravity of 


he moon, to be about 40 of that of the earth; and the diſtance 


r the moon's centre from that of the earth, to be about 56 
ſemi-diameters of the earth; the diſtance of the common centre 
f gravity of theſe two bodies, from that of the earth, will 


be about 4, of 56 ſemidiameters; i. e. about 4 or $ or 1 + 


f a ſemidiameter of the earth, and poſited above its ſurface 
in the air, directly between the earth and moon. 


Now, ſuppoſing the earth and moon, as one body carried 
about the ſun in the great orbit; this motion, according to the 


laws of ſtatics, is to be eſtimated by that of the common centre 
of gravity 3 and conſequently the line of the annual motion, 


ill be defcribed by the common centre of gravity of the two 
bodies, the earth and moon, as one aggregate. 


According to this pong the menſtrual motion from 


laſt to firſt quarter accelerates the annual motion, and moſt of 


all at new moon; and from the firſt to the laſt quarter, it re- 
tards the annual motion, and moſt of all at full moon; to that 
in purſuance to Gallileo's notion, the menſtrual addition to, or 
ſubtraction from the annual motion, ſhould either leave behind, 
or throw the waters forward on the earth; and moſt of all, at 
full aud new moon, when theſe accelerations and retardations 

are 
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midnight, contrary to experience, fince they ſhift in a whole 
month through all the 24 hours. To obviate this difficulty, 
on Ba rift Balianus makes the earth a ſecondary planet 
only, and not to move directly about the fun, but the moon; 
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are greateſt. Now, this menſtrual motion, if nothing elf 
were ſuperadded to the annual, would give us two tides 3 
month, and no more, vi⁊. at new and Full moon, the one upon 
the acceleration, and the other at the retardatien; and two ebbg, 
at the two quarters; and in the intervals, rifing and falling wa. 
ter. But, by ſuperadding the diurnal motion, it has the ſame 
effect on the menſtrual, that Galileo ſuppoſes it to have on the 
annual, that 1s, to add to, or ſubſtract from the menſtrual tho 
acceleration or retardation; and ſo give tide after tide. The the 
teſt acceleration or retardation, given by the diurnal arch 
to the menſtrual, is when the moon is in the metidian, eithe: dan 
above or below the horizon; and this ſeems to be the tru 
cauſe of the daily tides ; and why in a month they ſhould 
ſhift through the whole 24 hours, becauſe the moon's coming 
to the meridian above and below the horizon, or, in the ſe 
phraſe, the moon's ſouthing and northing, does ſo; and thi 
alſo ſeems to account for the ſpring and neap- tides: For when 


the menſtrual and diurnal accelerations and retardations coin Puc 
cide, as at new and full moon, the effect muſt needs be the in t. 
reater. And although (which is not to be diſſembled) th . 
. but to one of the two tides; that is, the night - tide rg 
the new moon, when both motions do moſt of all accelerate, of t 
and the day-tide at full moon, when both do moſt retard th: {iſ Put | 
annual motion : yet this tide being thus raiſed by two concur of 2 
ing cauſes, though the next tide have not the ſame cauſe ali Y 
et the impetus contracted will influence the next tide ; juſt »MW*" th 

a pendulum let fall from a higher arch, will, though there E e 
no new cauſe, make the vibration on the other fide, beyonl ue 
the perpendicular, to be alſo greater. But here we. are 1 lic nx 
_ obſerve, that though all parts of the earth, by its diurnal th 
motion, revolve about its axis, and deſcribe parallel circles, the e 
yet not equal ones, but greater near the equinoctial, and let the e 
near the poles, which may cauſe the tides to be much great Pint 
in ſome parts than in others: But this belongs to the particy Ac 
lar conkleration of tides, of which we are not now giving # longe 
account, and not to the general hypotheſis. whicl 
After explaining the diurnal — menſtrual periods of tides * 
he proceeds to the annual; as to which, there 1s, at leall * 
this much agreed; that at ſome times of the year, the tide ./* 
are obſerved to be higher than at other times: And firſt, & Mare 
rectifies the time of the obſervation, and then accounts for it "ny ; 
As to the firſt; it having been grolly obſerved, that theſe bug and 
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two equinoxes are the proper times, to which theſe annual hi 

mM to be referred ; to this the doctor oppoſes, that = 
had frequent occaſion for 20 years to conyerſe with ſome inhabi- 
tants of Romney-marſp in Kent, where the ſea is kepe out with 


great earthen banks, that it may not overflow the level, they ge- - 
informi 


nerally agreed in ir him, that their times of danger were 
about the beginning of February and November, that is, at 
thoſe ſpring tides which happen near thele times, and which 
they call Candlemas-fiream and Allþallond-ſtream ; and if they 
eſcaped theſe { ring tides, they thought themſelves out of 
danger for the reſt of the year; as for the two equinoxes, March 
and e they were as little ſolicitous about them, as any 
other ſeaſon of the year: And ſince that time, he himſelf fre- 
quently obſerved, both at London and elſewhere, that in thoſe 
months of February and November, eſpecially the latter, the tides 
run higher than at other times. This effect he aſeribes to the 
inequa 

—— as aniwers to that part of the ſun's annual motion run over 


W in that time, and this inequality again ariſes from a double cauſe, 


viz. 1. Becauſe the ſun on account of its apogæum and perigzum, 
or greateſt and leaſt diſtance from the earth, does not at all times 


WT of the year diſpatch in one day an equal arch of the ecliptic ; 


but greater arches near the perigzum, which is about the middle 
of December; and leſs, near the apogæum, about the middle of 
June. 2. Though the ſun in the ecliptic ſhould always move 
at the ſame rate; yet equal arches of the ecliptic correſpond not 
to equal arches F, the equinoctial, by which we are to eſtimate 
time ; becauſe ſome of it, as about the two ſolſticial points, 
lie nearer to the parallel poſition to the equinoctial than others, 
as thoſe about the two equinoctial points; wherefore an arch of 
the ecliptic near the ſolſtitial points anſwers to a greater arch of 


the equator, than an equal arch of the ſame near the equinoRial 
ts 


points, 

According to the firſt of theſe cauſes, we ſhould have the 
longeſt natural days in December, and the ſhorteſt in Zune, 
which, if it did operate alone, would give us at thoſe times two 
annual high waters: According to the ſecond cauſe, if operati 
ſingly, we ſhould have the two longeſt days at the two ſolſtices 
in June and December, and the two ſhorteſt, at the equinoxes in 
March and September; cauſing at thoſe timis four annual high- 
waters. But the true inequality of the natural days ariſes 
from a complication» of theſe two cauſes, ſometimes oppoſing, 
and ſometimes promoting each other; and the longeſt and ſhorreſt 
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natural days of the whole year, are about Alballond and Can. nua 
dlemas-tide, about which time, theſe annual high tides are ob- -rcet 
Jerved ; and therefore, we may reaſonably aſcribe this annual arts 
period to that cauſe, or rather complication of cauſes 5 for by e, b. 
this inequality of natural days, a phyfical acceleration and retar. al le 
dation of the earth's mean motion will ariſe, and conſequently With | 
a caſting of the waters backward or forward, either of which, Imit 
will cauſe an accumulation or high water. um 
He adds, that making the daily tides to be at all places, when ar t 
the moon is in their meridian, muſt be underſtood of open ſeas, arit 
where the water has free ſcope for its motion; for in bays and Minira 
inland channels, the pofition of the banks and other cauſes muſt s, 
needs make the times different from what we — ſe them in Th 
the open ſeas ; and that even in open ſeas themſelves, inland, out 
currents, and ſhallows, may alſo have ſome influence on them. he ne 
It may be objected, that if the earth ſhould thus deſcribe an Hrth, 
22 about the common centre of gravity, it would, by this Hate 
change of place, diſturb the celeſtial motions, and make the ap- Ney d 
parent places of ſome of the planets, different from what they He d 
would otherwiſe be: He anſwers, that this has been obſerved e ha 
to be the caſe; and that aſtronomers have been very much pus. ſwi 
zled to account for it, and that it is ſo far from being an objection ring 
againſt the doctrine, that this conſideration of the common centte e hy 
0 gravity, ſeems the only method of accounting for theſe inc- pon 
qualities of the celeſtial motions. nin 
To this doctrine of Dr. Wallis, ſeveral objections were made; it bot 
and firſt it appears not, how two bodies, that have no tie, can Fou 
have one common centre of gravity : To which it is anſwered, out 1 
that, it 1s harder to ſhew how 4 have, than that they have e E 
it; the load- ſtone and iron have ſomewhat 2 to a tie, Miner 
though inviſible, yet we know it by the effects; for two load. coun 
{tones at once applied in different poſitions to the ſame needle, e wo 
will attract it not directly to either, but to ſome intermediate MWariou: 
int, which, as to theſe two, is the common centre of attraction; Mas, 
and it is the ſame thing as if ſome one load - ſtone were in that ſeve 
point. Yet theſe two load - ſtones, have no connexion or tie, Fiftl 
though a common centre of virtue, according to which they Wit full 
jointly act; juſt ſo the earth and moon are connected by their {uſt b 
common centre of gravity, though we fee not the tie. gels; 
Second objection, that at Chatham and in the Thames, the Nhe pat 
annual ſpring tides are obſerved to happen about the equinoxes, Mapper 
and not according to this hypotheſis, about the beginning of rom t. 
February and November. Anſwer, if the meaning be, that ained, 


aunual 
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nual high tides do then fall out, and then only, it is eaſy to 
rceive, that this depends on the obliquity of the ecliptic, the 
arts of the equinoctial anſwering to equal portions of the eclip- 


by c, being near the ſolſticial = greateſt, and near the equinoc- 
tar- l leaſt; and this, he thinks, is ſo far from being inconſiſtent 
ntly ich his hypotheſis, that he both allows and aſſerts it, and beſides 
ich, Amits of another annual viciſſitude, anſwering to the ſun's a 


rum and perigzum ; and from theſe two cauſes N 


then ar the times he mentions, the greateſt tides of all will be foun 
ſeas, d ariſe : As to the obſervations at Chatham and in the Thames, 
and {Wnirary to what he aflerts to happen at Romney-marſy, theſe he 
muſt ys, muſt be referred to further inquiry. 
m in Third objection, that ſuppoſing the earth and moon to move 
inds, out a common centre of gravity, if the higheſt tides be at 
m. Mic new moon, when neareſt the ſun and moſt diſtant from the 
e an rth, and the compound motion the ſwifteſt ; and the tides 
this date as the earth approaches nearer; it may be asked, why 
e ap- Mey do not ſtill abate in proportion to the earth's approach, and 
they e decreaſed ſwiftneſs of its compound motion? And why 
-rved Ne have not ſpring-tides at the new moon, when the motion 
ur ſwifteſt, and neap-tides at full moon, when ſloweſt, but 
Qtion MWring-tides at both? This has been already accounted for in 
entre e hypotheſis ; becauſe the effect indifferently follows, either 
ine · N pon a ſudden acceleration or retardation : Now theſe two ha 
ning, the one at new, the other at full moon, cauſe high tides 
ade - 4 both. 
„ can Fourth objection, that the higheſt tides are not at all places 
ered, out new and full moon, — that in ſome places of 
hare e Eaſt-Indies, the higheſt tides are at the quadratures: The 
a tic, Myſwer in general is, that he pretends not to give a ſatisfactory 
load- count of the particular varieties of tides in different parts of 
edle, e world, for want of a competent hiſtory of them; for the 
diate N arious poſitions of channels, bays, promontories, gulphs, ſhal- 
tion; Nos, currents, trade-winds, c. muſt affect very _ the tides 
| that leveral places. 
r tie, Fifth objection, that the ſpring-tides happen not with us juſt 
they full and change, but two or three days after : Anſwer, it 
their uſt be known whether this happen in open ſeas or in chan- 
dels; for if in the latter, we muſt then account for them from 
5, the Nhe particular fituation of theſe places: But if it generally fo 
noxes, Pzppen in the wide open ſeas, the reaſon muſt be ſought for 
ing of rom the general hypotheſis; and till the matter of fact be aſcer- 
„ that gained, no ſolution of this difficulty can be offered; but the 
aunual H 2 doctot 
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doctor, ſuſpeRting that it might be ſome days after, as well in 
the open ſeas, as in out narrower channels, choſe to ſay; abou 
new and full, rather then 27 new and full; the truth is, the 
riſing and falling of Water, from the jogging of it in a veſſel, i 
generally diſcernible ſome time after. 


An Eclipſe of the Sun, June 22, 1666, at London; by 
Mr. Willoughby. Dr. Pope, Dr. Hook, and Mr. Philip, 
Phil. Tranſ. Ne 19, p. 295. | 


The Eclipſe began at 5 h. 43% 
| h. m. [ h. m 
I Diam. - at 6. oo. [ dig, - at 5. 6 
1415 —— — 7: | 4 dig BEL 
3 5 dig. - 6. 13. [3 dig . 20, 
It was darkened 6 — - 6. 21. 2 dig, - = 4 26 
7 dig. 6. 394. dig. J. 32 
6 dig. - 6. 57 0 dig. - - J. 3 


Its duration hence appears to have been 1 h. 54, its greatel 
obſcurity a little more than y digits: About the middle, be 
tween the perpendicular and weſtward horizontal radius of the 
fun ; 88 it through Mr. Boyles 60 foot teleſcope, there wii 
perceived a little of the limb of the moon without the ſun's diſk 
which ſeem'd to ſome of the obſervers to be ſome ſhining a. 
moſphere, about the body either of the ſun or moon. The 
figure of this eclipſe was obſerved, and the digits meaſured by 
caſting the figure through a five foot teleſcope on an extended 
paper, fixt at a eertain diſtance from the eye-glaſs z and all the 
diameters of this round figure were divided by fix concentric cit 
cles into 12 digits. | 

The obſervations made at Madrid by his excellence the earl d 
Sandwich are as follow : 

Ihe eclipſe began at Madrid about five in the morning, at 5 b 
x5', theſun's altitude was s deg. 55 | 

The middle of it was at 6 h. 2'. .The ſun's altitude 15. 3. 

The end was exactly at ) h. 5. The ſun's altitude 2 5. 24. 

The duration 1 h. 50/. 

Thirty ſeven parts of the ſun's diameter remained enlightened, 
and 63 were darkened, 


The 
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The bbſervations made at Paris by M. Payen, are theſe : 
The eclipſe began there, at 5 h. 44, 52”. mane. It ended at 
J h. 43-6); fo that its whole duration was 1 h. 58“. 14%. The 
— obſcuration was ) dig. 50 m. but it ſeemed to be grea- 
ter by 3 m. which M. Payen imputes to a particular motion 
of libration of the ſun's globe, whereby the ſame phaſes conti - 
nued for 8 m. and tome RT as if that luminary were ſtopt 
in its courſe, and this is rather to be ſuppoſed than a tremulous 
motion of the atmoſphere, according to Seiner. The appa- 
rent diamaters were almoſt equal; tor in the phaſis of 6 digits, 
the circumference of the moon's diſk paſſed through the centre 
of that of the ſun, in ſuch a manner that two lines drawn 
through the two horns of the fun, made with the common 
ſemidiameter two equilateral triangles, The beginning and 
middle of the eclipſe was in the north-eaſt hemiſphere, and the 
end in the ſouth-eaſt, The firſt contact of the two diſks was 
obſerved in the ſuperior limb of the ſun's diſk, with regard to the 
vertical line; and in the inferior, with ref to the ecliptic : 
But the middle and the end were fern in the ſuperior limb, in 
regard both to the vertical and ecliptic ; and what ſeemed ex- 
traodianary to this — both beginning and end of this e- 
clipſe happened in the oriental part of the ſun's diſk. 


Conſiderations and Enquiries concerning Tides, by Sir Robert 
Moray. Phil. Tranſ. N“ 19. p. 298. 5 

ID Es are obſerved to encreaſe and decreaſe regularly at 
different ſeaſons, according to the moon's age, in ſuch a 
manner, that about new and full moon, or in two or three days 
after, they are at the highaſt, and about the quarter moons, at 
the lowed, the former being called ſpring, and the latter neap- 
rides; the higheſt tides are alſo obſerved to have the loweſt 
ebbs, and their increaſes from the neap to the ſpring · tides to 
be made in the proportion of fines; the firſt increaſe exceeding 
the loweſt in a ſmall proportion, the next, in a greater, the 
third in a greater ſtill, and fo on, to the middlemoſt, whoſe 
excels is greateſt of all; and again, they diminiſh from that, 
to the higheſt ſpring-tide; ſo that the proportions before 
and after the middle do greatly correſpond to each other, or 
ſeem ſo to do. The increaſe and decreaſe of the velocity of 
ebbings and flowings are alſo ſuppoſed to be in the proportion 
of lines, though this propertien ſeems not to hold exactly, be- 


Cauſe of the inequalities in the periods of the tides ; for the time 


between one new moon and another being unequal, the moon's 
| return 
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return to the ſame meridian not being always performed in the 


ſame time, there muſt be a like variation in the velocity of the 
tides, and in their rifing and falling: The number of tides from 
one new moon to another are ſometimes 57, ſometimes 58, and 
ſometimes 59, without any fixt order, which is another proof of 
the difficulty of reducing this matter to any great exaCtneſs: Yet 


| becauſe it is of great importance, it were to be wiſhed that ob- 


ſervations were made for months, and even years together; for 
which end a fit apparatus might be made about Hriſtol or Cheap- 
ftow, becauſe the tides are ſaid to rife thereabouts ro 10 or 12 
fathoms, and on ſome convenient place, as a wall, rock, or bridge, 
an obſervatory may be built, and as near as can be to the brink 
of the ſea; and if it cannot be conveniently fituated juſt at low 
water, there may be a channel cut from the low water to the bot- 
tom of the wall, rock, Cc. This obſervatory is to be raiſed 18 
or 20 foot above high-water, and a pump to be placed perpendi- 
cularly by the wall, reaching above high-water a convenient 
height. 'To the top of the pump a pulley is to be faſtened, for 
Jetting down into it a piece of floating wood, which as the water 
comes in, may riſe or fall with it as it goes away: And becauſe 
the riſing * falling of the water amounts to 60 or 7e foot, the 
counterpoiſe of the weight, that goes into the pump, is to hang 
upon as many pulleys, as may ſerve to make it riſe and fall with- 
in that ſpace, which is equal to the height of the pump above that 
of the water: And becauſe the counterpoiſe will riſe and fall 
more ſlowly, and conſequently, in leſs proportions, than the 
weight itſelf; the firſt pulley may be fired wat a wheel or two, 
to turn the indexes in any proportion required, ſo as to exhibit 
the degrees of motion and thoſe of rifing and falling of the water; 
and this may be done with pendulum watches, that ſhew minutes 
and ſeconds. To prevent the weight's rifing and falling with an 
undulation, it will be proper, that the hole, whereby the water 
enters, be only about half as big as the bore of the pump. 
The particular obſervations to be made, are as follow: 
1. The degrees of the riſing and falling of the water every 
uarter of an hour, or as often as may be, from the periods of 
the os and ebbs; and that for two or tbree months every night 
and day. . 
2. The degrees of the velocity of the motion of the water, 


every quarter of an hour, for whole tides together, to be ob- 


ſerved by a ſecond - pendulum · watch, and a log faſtened to a line 
of 50 fathoms wound about a wheel. 


3. Exact 
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chooſe the pooreſt, ſo they by ſound; for ſuch feed not only very 


kindly, and become very fat, but 1 well, like young ones, and 
cat — tender. p44 vb reaſon | mb to be, — in ſuch a lea 
animal, the veſſels deſigned for admitting and diſtributing the 
nouriſhing juice, are ſo near contracted, and lie ſo cloſe together 
that when one they are relaxed by freſh and unctuous nouriſh. 
ment, they extend every way, until in a little time, by the force 
of an extream extenſion, all the parts, fitted for the admiſſion i 
nouriſhment, become ſo thin and fine, that the lean beaſt put 
into a rich paſture, will eat young and tender whereas one q 
the ſame age, that never was very poor, fed in the ſame paſtur, 
will eat hard and tough. But if there were ſuch a thing as | 
parenchyma, that certainly would, like a ſpunge, immediately 
ſwell up in ſeveral parts, and more viſibly, in thoſe parts that an 


moſt porous, to the great inconvenience of the parts, wherein ; 
har, 


N 


* 
5 4 

4 

\ 


is ſeated ; which yet he could never find in any muſcle. 

3. It has been obſerved that corpulent perſons, fall away ex 
tremely in ſome diſeaſes, which muſt be owing to a great con 
1 of the ſtock of fluids, that in health kept veſſch 
turgid. ; 


Reflections on Petrific ation, and à Stone taken out of the Non a 


9 


of a Woman. Phil. Tranſ. N“ 18. p. 320. 


Complete hiſtory of petriſication and the knowledge of th 
procedure of nature in that operation, is of conſiderab:i 
moment; for if it lay in the power of human ſkill to cauſe pet 
factions, to order direct the proceſs thereof, ſuch an art mig 
become very uſeful, eſpecially if applied to prevent the generata 


of the ſtone and gravel in human bodies, or to diflolye the fan 
when already formed, 

The ſecond head of the title is from Dr. Beal, who gives # 
account of a ſtone by incifion, lately taken out of the womb «ti 
woman, near Trent in N viz. Eaſter 1666, and u 
afterwards perfectly cured, though ſhe had bore the ſtone wit 
extreme pain for eight or nine years: He himſelf ſaw the ſtoꝶ 
and — War it in very curious ſcales, being ſomewhat ſhort 
four ounces ; but it Joſt ſomewhat of its former weight, for! 
ſeemed too light for a ſtone of that bulk; it was of a whitil 
colour, lightzr than aſh-colour, without any roughneſs, andi 
an oval figure, ſmaller at one end than a hen's egg, and big 
and blunter at the other than that of a gooſe. 
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very 
» and BW Worms that eat Stone and Mortar, by M. de la Voye. Phil. 
1 Tranſ. Ne 18. p. 321. 
e 

— WIN a large and very ancient wall of free ſtone in the Nenedictin 
wiſh. I abbey of Caen in Normandy, facing the ſouth, are found many 
force tones ſo worm-caten, that one may run ones hand into moſt of 
on of he cavities; in theſe cavities are numbers of live worms, with 
& pu heir excrements, and a great deal of the ſtone-dult they eat: M. 
ne die Ja Yoye put ſome of the worms, with bits of the ſtone, for eight 
tum Ia ys into a box, and upon opening it, the ſtone was ſo ſenſibly 


aten, that he could no longer doubt of it: They are incloſed in 
iateh I greyiſh ſhelLof the bigneſs of a barley corn, ſharper at one end 
| han the other; by a good microſcope, he obſerved the ſhell co- 
ered all over with little ſtones, and ſmall greeniſh eggs, and at the 
Wharpeſt end, a little hole, by which they diſcharge their excre- 
ents ; at the other extremity, a ſomewhat bigger hole, through 
Which they put out their heads, and faſten themſelves to the. 
ones they gnaw : They are not {o confined in this ſhell, but that 
Wometimes they venture abroad; they are all black, about two lines 
fen inch long, and three quarters of a line broad; their body 
diſtinguiſhed into ſeveral plaits or folds, and near their had 
Whey have three feet on each fide, with two joints, reſembling 
hoſe of a louſe: When they move, their body is commonly up- 


: 
il 
1 
1 
9] 
pb 
4 


of th ight, with their mouth againſt the ſtone ; the head is big, ſome- 
JerabtFhat flat, and even of the colour of tortoiſe ſhell, with ſome 
> petth mall white hairs : they have alio a big mouth, furniſhed with 
ig» kinds of jaw-bones, lying croſs-wife, which they move con- 
erat inually, opening and ſhutting them, like a pair of compaſſes with 


our branches: The jaws, on each fide of the mouth, are 
all black, the nether jaw has a point, like the ſting of a bee, but 
miform: They draw threads out of their mouth, with -their 


wes 4 ; | 
45 re. feet, making uſe of that point to range them, and to form their 
ind u "<!'s of them: They have in all ten eyes very black and round, 
ne wü ppearing bigger than a pin's head, five on each fide of the head. 


Beſides theſe he obſerved other ſmall worms, of the bigneſs - 
df cheeſe-mites, that eat mortar, with two eyes only, and they 


t, for re blackiſh: They have four feet on each ſide, 2 long, the 
wbitih point of their muzzle is ſharp, like that of a ſpider. You may 

and N bſerve them more numerous in walls expoſed to the fouth, than 
© others; ſuch as eat ſtone live longer than thoſe that feed on 


Mortar, which ſcarcely ſurvive eight days: Without a good mi- 
rolcope, and a great deal of attention, it is very difficult to 
dlerve them well. | 

Vor. I. I The 
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The ſame gentleman obſerved other very old walls entirely it 1 


eaten away as thoſe” of the temple at Paris, where yet no worms cla 
were to be ſeen, only the cavities were full of ſhells of various fiſt 
kinds and figures, all which he took for little petrified animals, - 
Petrification, by My. Ph. Packer, Phil. Tranſ. Ne 19. p. 329, MW 1 
NE Wadley, a mile from Farringdon in Berks, grew intc 

an elm, which, having Joſt the top, was become hol. 1 
low, containing near a tun of timber, from whoſe bur, one of 


the ſpreading claws was formerly cut off with an ax, and on that but 

art of the hut, whence it was ſevered, being about 1 + foot a- 
1 ground, a petrified cruſt was formed, about the thickneſ 
of a ſhilling, as alſo all over the woody parts within the bark; the 
marks of the ax were ſtill plainly to be ſeen in this petrified cruſt: 
How this ſhould happen, is not eaſy to explain, ſeeing there was 
no petrifying water near it, and that the part was above ground, 
and the tree ſtil] grow ing; unleſs being cut at a ſeaſon when the 


{ap was flowing, the ouzing juice mig t be petrified by the air, 


who 


and the tree grow rotten and hollow fince that time, - 
who 

Some Queries relating to Poland, and other Northern Parts; the 
an ſaue red by M. Joh. Schefferus, Phil. Tranſ. No 19. p. 3 50. mak 
M Schefferus conceives amber to be a kind of foſſil pitch, . te 
IVI whoſe veins lie at the bottom of the ſea, and which in othe 
time becomes hard, and by the waves is thrown a- ſhore: It wa there 
hitherto thought to be found in Pruſſia alone, but he aflures the t 
that it is alſo 4 in Sweden, on the ſhore of the iſle Biorke, . and! 
and in the lake Melero, whole water is ſweet : To this M. E. ſtop 
velius adds, that it is allo dug up in ſubterraneous places, ſom ein 
German miles diſtant from the ſea. at ent 
He adds, that ſwallows plunge themſelves towards autumn into i the e. 
Jakes, juſt like frogs, and that they have been ſeen to be drawn inciſi 
out together with fiſh in a net, and that being brought to the fir cend1 
9 have thereby been revived. and c 
hat many animals grow white in winter, and recover their arte 
own colour in ſummer; that he himſelf had ſeen hares, which the f 
about the beginning of winter and ſpring were half white and half quill: 
of their native colour, that in the midſt of winter, he obſerved there 
them always white; that foxes are white in winter, and ſquirrel Al 
greyiſh. | 0con 
hat fiſh are killed by being confined under ice, eſpecially in the ot 


ponds and narrow lakes, and where it is pretty thick, for when I 
ORE it ry 


J top the quill with a plug. 
q plug 
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it is thin, they die not ſo eaſily: that ſuch fi ſh as lie in ſlimy, or 


clayey ground, die not ſo ſoon as others; he further adds, that 


fiſh are ſeldom found dead in great lakes, becauſe the ice is wont 


to be broken, either by the force of the waves, or of the impri- 
ſoned vapours. 


That neither oil, nor a ſtrong brine of bay- ſalt is 
into ice. 


That the froſt 


gealed 


tes into the earth, two cubits, or two 


bvediſb ells; that ſtanding waters freeze to three ells or more, 
bot running water not ſo much; that neither rapid rivers, nor 
1 ſprings freeze at all, theſe latter ſeeming to be warmer in winter 

* 1 - 


ah in ſummer. 


A Method of transfuſing Blood out of one Animal into another z 


by Dr. Lower. Phil. Tranſ. N* 20. p. 353. 


: 9 Er- method of transfuſion was firſt practiſed by Dr. Lower, 


and by him communicated to the honourable Mr. Boyle, 
who imparted it to the Royal Society, as follows: 
Firſt, take up the carotid artery of a dog or other animal, 


. boſe blood is to be transfuſed into another, and ſeparate it from 
he nerve of the eighth pair, and lay it bare above an inch; then 


make a ſtrong ligature on the upper part of the artery, not to be 


united again, an inch below, vis. towards the heart, make an- 

other ligature of a running knot, to be looſened or ſtraitened as 
chere is occaſion ; draw two threads under the artery between 
che two ligatures, and then open the artery, and put in a quill, 


and tie the artery very faſt upon the quill by the two threads, and 
Afterwards make bare the jugular 
vein in the other dog about the length of an inch and a half, and 
at each end make a ligature with a running knot, and between 
the two knots draw under the vein two threads; then make an 
inciſion in the vein, and put into it two quills, one into the deſ- 
cending part of the vein, to receive the blood from the other dog 
and convey it to the heart, and put the ſecond 2 into the other 
part of the jugular vein, which comes from the head, out of which 
the ſecond ge own blood muſt run into diſhes: Theſe two 
quills being put in and tied faſt, ſtop them with a plug, till 

there be occaſion to open them. ö 
All things being thus prepared, faſten the dogs on their ſides 
ſo conveniently towards each other that the one quill may go into 
the other; after that, unſtop the quill that goes down into the 
lecond dog's jugular vein together with the quill in the fir{k dog's 
artery, and inſert them into each other by means of two or er 
| 12 other 
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other quills if neceſſary; then {lip the running knots, and unme- 
diately the blood will runimpetuouſly through the quills, as thro' 
an artery. As the blood runs into the dog, ako the other 
quill coming out of the upper part of his jugular vein, after firſt 
making a 3 about his neck, or compreſſing his other ju- 

ular vein with the finger, and let his own blood run out at the 
{ame time into diſhes, as you perceive him able to bear it, till 
the other dog begins to cry and faint, and fall into convulſions, 
and at laſt dye by his fide. Then take out both the quills out 
of the dogs Jugular vein and tie the running knot faſt and cut the 
vein aſunder, one jugular vein being ſufficient to convey all the 
blood from the head and upper parts, by reaſon of a large com. 
munication whereby both the jugular veins meet about the la. 
rynx : This done, jew up the ſkin and diſmiſs him, and the dog 
will leap from the table, and ſhake himſelf, and run away, as 
if nothing ailed him. 

In pertorming this experiment theſe circumſtances are to be 
obſerved. 1. 'That the animals be faſtened at ſuch a convenient 
diſtance, as not to ſtretch the vein or artery, elſe they wall not 
convey 1o much blood. 2. If the pulſe fail beyond the quill in 
the jugular vein, which muſt be cauſed by congealed blood, let 
the paſſage be opened with a probe, that the blood may have its 
free courſe ; for the dog that bleeds into the other, having loſt 
much blood, his heart will beat faintly and the impulſe of the 
blood will be weaker; but to prevent this inconvenience, you 
may bleed a great dog into a little one, or elſe provide ſeveral 
dogs, that when one begins to fail, another may ſupply his place. 

Inſtead of a quill, a ſmall crooked pipe of filver or braſs, fo 
ſlender that the one end may enter into the quill, with a ſmall 
knob at the other end, that is to enter into the vein or artery, 
for the better faſtening it with a thread, and this is more mana- 
geable than a quill, 

In theſe experiments of transfuſion it may be conſidered, that 
the blood of the emittent animal may, after a few minutes, run 
out with that of the recipient: In — 4 therefore, to be aſſured 
that all the blood of the recipient is run out, and none left but the 
ad ventitious blood of the emittent, three or more dogs may be 
prepared as before, and when one begins to leave off bleeding, 

roceed to the ſecond, and again to the third, and you will find 
the blood of the three animals will be receiv d into that one dog 
that is deſigned to live. 

It ſeems reaſonable to think that the exchange of blood will 


not alter the nature and diſpoſition of the animal, though it 
| weile 
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me- 

bro eents; for this caſe does not ſeem to be analogous to that of graft- 
ther Ming, where the cyons turn the ſap of the ſtock into their own na- 
firſt re, the fibres of the cyons ſtraining in ſuch a manner the juice 
r ju- hat comes from the ſtem, as thereby to change it into that of the 
» the ons; whereas in this transfuſion, there ſeems to be no ſuch per- 


blation of the blood of animals, whereby that of the one ſhould 
e changed into the nature of the other. | 


Ls 


ons, 

| out The moſt probable uſe of theſe e may be, that one 

t the nimal may live with the blood of another, and conſequently, 
the at ſuch as want blood, or have bad blood, may be ſupplied 

-om- ith a ſufficient quantity, and what is good, provided the trans- 
e l. tion be often repeated, on account of the quick expence of 

dog iood. | | 


Heads of Inquiry for Turkey. Phil. Tranſ. N* 20. p. 360. 


o be 
nient I what part of Turky the Ruſma, (a kind of earth uſed 
not there for taking away hair) is to be found? Whether the 


, put it to any other uſe beſides that of taking away hair : 
bat are its kinds? How it is uſed in taking away hair, and 
os to get ſtore of it? * | 
2. Whether the Turks do not only take opium themſelves 


f the r inſpiring ſtrength and 1 but give it alſo to their horſes, 
jou mels and dromedaries, when faint and tired in their travelling ? 

veral hat the greateſt doſe of it is, and how prepared ? 

lace. „ What are the effects not only of opium, but likewiſe of 
„ fo ke, bathing, ſhaving their heads, | uſing rice, and why they 

(mall refer that which grows without watering, before wheat? Cc. 

tery, 4. How their Damaſco ſteel is made and tempered ? 


J. What is their way of dreſſing leather, which though bir 
Wd ſupple will hold out water? 


that . What method they obſerve in breeding thoſe excellent horſes, 
run at are ſo highly eſteemed ? 
ured . Whether they be fo ſkilful in poiſoning, as is ſaid, and how 


dcir poiſons are curable ? . 


7 be 8. How the Armenians keep meat freſh and ſweet fo long? 

ling, 9. What arts or trades they have worth learning ? 

find 10. Whether there be ſuch a tree about Damaſcus, called 

do louſlac, which yearly in December is cut down cloſe by the 
ot, and in four or tive months time ſhoots up again apace, 

will aring leaves, flowers and fruit, which is only one apple at a 

h it me ? | 

— 11. Whe- 


ere to be wiſhed that that point were determined by *. 
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wrought ? 


ject to earthquakes now as formerly; and whether the eaſt win Wi 


11. Whether about Reame inthe ſouthern part of Arabia Feli, 
there be grapes without any grains; and whether many of the in. 
habitants live to 123 years in good health? 3 

12. Whether there be any poi ſonous creatures in Candia; and 
whether the ſerpents there be without poiſon? * 1 

13. Whether all fruits, herbs, earth, and fountains in the iſland 
of Cyprus are naturally faltiſh ; and whether thoſe parts abound. Ml 
ing with Cyprus trees, are more or Jeſs healthful ? 2 

14. The quantity of amianthus in Cyprus, aþd how w 


15, Whether mummies be found in the ſands of Arabi, b 
which are the fleſh of men buried in thoſe ſandy deſarts in tt. 
velling ; and how they differ in their virtue from the embalmel i 
ones? F 
is. Whether the parts about Conſtantinople and Aſia be as ſub-W 


infeſt that city with miſts, and cauſe that inconſtancy of weather 
it is ſubject to ? MES | | 
17. Whether the earthquakes in Zant and Cephalonia, be rat 
frequent as to happen 9 or 10 times a month; and whether thel: Wn 
iſland be not very cavernous ? 
18. What is the height of mount Caucaſus, its poſition ? Cc, 
19. With what dechvity the water runs out of the Euxine il 
into the Propontis, and what depth, and if the many tides ad 
eddies called Euripi have any certain periods? x 
20. Whether the Caſpian empty itſelf into the Euxine ſea Hues o 
paſſage under ground ? þ 
21. What are the inland paſſages to China? 5 
22. Whether the inſide of their aquæducts be lined with 3 
plaiſter as that of the ancients, and how made ? = 
23. To make inquiry into the monuments of antiquity wii 
which that country abounds, and particularly the bigneſs and 
ſtructure of the aquæducts made about Conſtantinople by Solymil 
the magnificent ? c. 


Optick Glaſſes made of Rock-Cry al, Euſtachio Din 
c + Phil. Tranſ. N? 85 p. 2 


b HOUGH it be commonly thought, that rock-cryſtali 
not fit for optic glaſſes, becauſe there are many veins in i 
yet E. Divini made one, that proved very good, though full d 
veins. 

preſent 


M. Verne)! 
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Dying. Phil. Tranſl N' 20. p. 363. 
HE grain of kermes is an excreſcence growing on wood, 


And J and often on the leaves of a ſhrub common in Languedoc, 
od gathered in the end of May and beginning of June, and full 
_ f a red juice; tis uſed in medicine and dying. For the latter uſe, 


Whey take the grains of kermes, when ripe, and ſpread 'em on 
ianen, and turn em twice or thrice a day to prevent their heat- 
Wingo ; when there appears a red powder amongſt dem, they are 
= palled thro' a ſearce, and this is to be wi your: till they yield no 
alis Wore powder. At firſt, when the ſmall red grains are ſeen to 
n tt more, they are ſprinkled with ſtrong vinegar and rubbed between 
almed Wncs hands, and then formed into little balls, which are expoſed 
Wo the ſun to dry: Ifthis red powder were let alone without pour- 
is ſub- ng vinegar, or ſome other acid upon it, every grain would yield 
wind BS little fly, which flying about for a day or two, and at laſtchang- 
eather ng its colour, would fall down dead, deprived of the — þ 
ee grains, whence they were generated, are endued with: The 
be pain being cleared of its pulp or red powder, is waſhed in wine 
r ther nd then expoſed to the ſun; when well dried, it is rubbed 
a fack to brighten it, and then put up in ſmall facks, put- 
Ec. ing in the middle 10 or 12 pounds of the duſt or red powder 
ine 11 er a quintal. And according as the grain affords more or leſs 
les and f that powder, it enhances or leſſens its value with the purchaſer. 
is to be noted, that the firſt red powder, which appears, if- 
ſea Hes out of the hole of the grain, on the fide where the grain ad- 
ered to the plant, and that, which about the end appears ſtick- 
ng on the grain, has been alive in the huſk, having pierced its 
oer, tho' the hole, whence it commonly iſſues, remain cloſe 
hat to all appearance. 


KL Method to meaſure the Diamaters of the Planets, and the 
Parallax of the Moon, by M. Auzout. Phil. Tranſ. No 2r. 


p. 373. 
Auzout and Picard applied themſelves to take the diame- 
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= 
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with 3 


wi 
25 and 
Solymul 


* 
1 


hought preferable to any yet known, and which they could do to 
econd minutes, being able to divide a foot into 34000 or 30000 
darts, to ſuch a degree of exactneſs, as not to come ſhort of the 
ruth by 3 or 4 ſeconds. M. Auzout found the diameter of the ſun 
n his apogæ um, or greateſt diſtance from the earth, to be about 
31m, 37 or 40 ſec. and not leſs than 3 1 m. 35 ſec. and that at 
preſent, viz. Dec. 28, 1666, in his perigzum, or leaſt diſtance 
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; Verney's Account of the Uſe of the Grain of Kermes in 


® ters of the ſun, moon, and other planets, in a manner they 
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pear leſs; and if this eclipſe had been obſerved in two differe 
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from the earth, it exceeds not 32. m. 45 ſec. and may be leſs by 
a ſecond or two. What occaſions the greateſt difficulty at preſent 
is, that the vertical diameter, which is the eaſieſt to be 5 i 
diminiſhed even at noon, by 8 or 9 ſec. on account of the te. 
fractions, which are * in winter than ſummer, at the ſame 
height; and that the orizontal diameter cannot be eaſily taken, 
becauſe of the ſwift motions of the heavens. 10 
As for the moon, he never yet found her diameter leſs than 
29 m. 44 or 45 ſec. nor ever obſerved it to exceed 33 m. and 
if it did, it was only by a few ſeconds; but he had not then ob. 
ſerved her in all her ſituations of apogzum and perigæum, con- 
junctions and quadratures ; he adds a method of finding the 
moon's parallax by her diameter, viz. by —_— when 1n her 
apogæum or perigæum, and in the moſt northerly ſigns, her di 
ameter towards the horizon, and then towards : vuth, with 
her altitudes above the horizon; for if the obſer vation of the di. 
ameters be exact, as in theſe ſituations the moon changes not 
conſiderably her diſtance from the earth in fix or ſeven hours, the 
difference of the diameters will ſhew the proportion of her dif 
tance with reſpect to the carth's ſemidiameter: The ſame thing 
might be done with more advantage in thoſe places, where the 
moon paſſes through the zenith, for the greater the difference of 
the heights, the greater is that of the diameters ; and if in tw 
diſtant places under the ſame meridian, or in the ſame azimuth, 
the moon's diameter were taken at the ſame time, the reſul 
would be the ſame with the former, though not ſo exact. E 
From what has been ſaid, we may account for M. Heveliuss aches, 
obſervation in the eclipſe of July 2d, 1666, N. S. about the tubs | 
increaſe of the moon's diameter towards the end of it, for n 
eclipſes of the ſun, the moon's diameter muſt change, according 
to the hour and altitude of the moon ; and had this eclipſe hap- 
ened in the evening, the contrary to this would have been ct 
caſe ; for the moon, in that eclipſe, which began in the mom 
ing, being higher about che end, than at the beginning, wa 
nearer us, and conſequently muſt appear bigger; but if the eclipk 


had happened in the evening, ſhe would be lower at the end, 
and therefore at a greater diſtance from us, and conſequently ap- A She 


places, ſuppoſe at one place in the morning, and in the other at E 
noon, the moon would appear bigger to him that obſery'd the } 
eclipſe at noon ; and ſhe mult likewiſe appear bigger to tho Waſhes, : 
who have a leſs elevation of the pole under the {ame meridian, ¶ two inc 
becauſe the moon will be ſo much nearer them. MW hovels 
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Ze by jr Gilbert Talbot's Acconnt of a Swediſh Stone h yields 
ig Sulphur, FVirriol, Alum, and Minium. Phil. Tranſ. No 21. 
55 p. 375. 
ame HERE is a ſtone in Sireden of a yellow colour, intermixt 
aken, with ſtreaks of white, as if conſiſting of gold and ſilver, 
ad it is heavy withal ; it is found in firm rocks, and it runs in 
tha eins; and on theſe veins they lay wood, which is ſet on fire; 
„and hen the ſtone is heated, they caſt water upon it, to make it 
n ob. lit, and then they dig it up with maddocks; afterwards it is 
con- roken into ſmaller pieces, and put into iron pots of the ſhape 


WF figure 1. Plate III. the mouth of the one going into the other; 
re of theſe is placed a Nlope in the oven on an iron fork, fo that 
ee melted ſtone may run into the other which ſtands at the mouth 
WH the oven, ſupported on an iron; the firſt rumming off the ſtone 


the 

g her 
er di: 
with 


he di. Ws ſulphur ; what remains of the burned fone is carried out, and 
es not laid on a high hill, and expoſed to the fun and air for two years; 
rs, the hen it takes fire of its ſelf, yielding a thin blue flame, ſcarce dif 
er dil. Neernible in the day time, — leaving a blue duſt behind it, which 
thing he workmen obſerve, and mark with wooden pins; this they di 

re the up and carry into the work-houſe, putting it into great tu 5 
Ice of ater to infuſe for about 24 hours; the water is afterwards boil- 


Wed in kettles, as we do faltpetre, and put into cooling tubs, where- 
Wn croſs ſticks are placed, on which the vitrio] faſtens like ſugar- 
Wcandy : The water that remains after the extraction of the vitri- 
ol, is mixt with an — — part of urine and the lyes of wogd- 
Waſhes, and is again boiled very ſtrong, and being ſet to cool in 
ubs beſet with crofs ſticks, on them the alum faſtens: In 
the water, which remains after the alum, is found a ſediment, 


n two 
muth, 
reſult 


eint 
it the 


or in 

"ding WV Rich, being ſeparated from the water, is put into an oven, and 
- ha- wood laid upon it, and fired, till it become red, and this makes 
n th the minium, wherewith they paint their houſes, and of which 
mori. they make plaiſter. 

7, wa There 1s a kind of ſtone in the north of England, yielding all 
clip che ſame ſubftances, except minium. | 

e end, ** : 

1v ap- Shower of Aſhes in the Archipelago, &y Capt. W. Badily, 
Ny Phil. Tranſ. N“ 3 p. 377. , 


her at 


| ID ECEMBER 6th, 1631, riding at anchor in the gulph of 


d the Volo, about 10 o'clock that night, it began to rain ſand or 
thoſe I aſhes, and it continued till 2 o'clock next mermmg ; it was about 
rid wo inches thick on deck, fo that we threw it over board with 


thovels, as we did ſnow the day before : We brought home the 
quantity of a buſhel of it, and preſented it to ſeveral friends, eſ- 
Vox. I. K 6 Fecial- 
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poly to the maſtcrs of the 77inity houſe. When the aſhes fel 
ere was no wind ſtirring, and they did not only fall where we were, 
but likewiſe in other parts, as ſhips were coming from St. f of: 
d. Acre to our port; though at that time 100 Rnd from us ; 

We compared the aſhes together, and found them both alike, 


Of the Salamanders m—_ in Fire, by N. Steno. Phil. Tran he 
21. P. 377- yy ob 
M Steno ſays, he was aſſured by a gentleman called Cor. pen 
vini, that upon caſting into the fire a ſalamander brought WW of t 
from the Indies, the animal preſently ſwelled, and vomited a BF ſude 
quantity of thick ſlimy matter, which put out the adjacent coals an 
and thus ſaved itſelf from the force of the fire for two hour, be 
after which it lived nine months: That he had kept it eleven Her 
months without any other food, beſides what it took by licking us, 
the earth on which it moved, and on which it had been brovght . 
cut of the Indies; which at firſt was covered with a thick moi. chen 
ture, that was afterwards dried up, but it was again moiſtened 
by the animal's urine. After eleven months, the owner had a 


mind to try how it would do on Zalian earth, but it died in 
three days after. 


A method of obſerving the Lunar Eclipſes, Mr. Rock 
: nil Tant Ne 22. p. 188. 7 


E CLIPS Es of the moon are obſerved for two principal 
ends; one aſtronomical, that by comparing obſervations with 
calculations, the theory of the moon's motion may be compleated, 
and irs tables reformed : The other geographical, that by com, 
paring the obſervations of the ſame cf phaſes made in divers 
places, the difference of meridians or longitudes of thoſe plz 
ces may be diſcoverd. | | 

The knowledge of the eclipſes and duration, the ſhadows, 
curvity and inclination, c. conduce only to the former of theſ 
ends. The exact time of the beginning, middle, and end d 
eclipſes, as alſo partial ones; and the beginning and end of total years 
darkneſs, is uſeful for both. | the ſ⸗ 

But becauſe in obſervations made by the bare eye, theſe times moon 
conſiderably differ from thoſe with a teleſcope ; and becauſe the very r 
beginning of eclipſes and the end of total darkneſs are ſcarce to Toa 
be obſerved exactly, even with glaſſes (none being able clearly oa 
to diſtinguiſh between the true ſhadow and penumbra, unleſs be 
has ſeen, for ſome time before, the line, ſeparating them, pa 8 R 
along the ſurface of the moon) and laſtly, becauſe in mil * 
partial eclipſes, the beginning and end; and in total ones of ſhon when 


ccäooni- 
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W continuance in the ſhadow, the beginning and end of total dark- 


s fell 
were, neſs are unfit for nice obſervations, by reaſon of the flow cha 
Jan of appearances, occaſioned by the oblique motion of the ſhadow. 
n us: Por theſe reaſons Mr. Rook propoſes a method in obſerving lunar 
ke, cclipſes, peculiarly adapted to the - pr end. 
1 = Firſt, it ſhall not be practicable without a teleſcope. Secondly, 
 rani, che obſerver ſhall always have opportunity before his principal 
obſervation, to note the diſtinction between the true ſhadow and 
Cor: penumbra. And, thirdly, it ſhall be applicable to thoſe periods 
duet of the eclipſe, wherein the alteration of the appearances are moſt 
ted : ſadden. For which purpoſe, let a ſelect number of the moſt e- 
coals, minent ſpots, diſperſed over the moon's ſurface, be pitched on to 
our, be uſed in all parts of the world, as the following called by 
leren Hevelins, Mons Senai, Mtna, Porphyrites, Serorum, Inſ. Besbs- 
cking cus, 1n/- Creta, Patns Meoris, Mareotis, and Lacus Niger Major. 
dügbt WY © In every eclipſe let, for inſtance, three of theſe ſpots, which 
moll. chen lie neareſt the ecliptic, be exactly obſerved when they are 
tened AY firſt touched by the true ſhadow; and again, when they are com- 
had: pletely entred into it; and alſo in the decreaſe of the eclipſe, 


W when they are firſt fully clear from the true ſhadow: For the 
W accuratedeterminations of which moments of time, let the altitude 


of remarkable fixt ſtars be taken of this fide of the Line, ſuch as 


dock lie between the Equator and Tropic of Cancer; but beyond the 
Line, ſuch as are ſituated towards the other Tropic; and in all 

cipal places, ſuch as at the time of obſervation are about four hours 

wk tant from the meridian. 5 

2ated, 


A Halo at Madrid; by the Earl of Sandwich. Phil. Tranſ. 
Ne 22 p. 390. 


pla D ECEMBER 25th, 1666, in the evening, there was a great 
halo about the moon, whoſe ſemidiameter was about 23 
dows, deg. 30 m. Aldebaran was exactly in the north-eaſt part of the 
theſ⸗ circle, and the two horns of Aries were ſurrounded by it on the 
d dt ſouth-weſt, and the moon was in its centre. About five or fix 
total years before, viz. November 2 iſt, 1661, an hour after ſun-ſet, 
the ſame nobleman obſerved at Tangier, a great halo about the 
times moon, of the ſame diameter with the former, and the moon was 
e the very near the fame place where ſhe was firſt obſerv d. 
* Toads and Spiders innocious, and the latter va Water of a 
As he Sky Colour; by Dr. N. Fairfax. Phil. Tranſ. Ne 22. p. 391. 
, pals 8 Redi, in Ne 9. p. 161 of theſe tranſactions, had affirmed, 
ſmall * that animals reputed venemous, were. indeed no poiſons 
ſhot when ſwallowed, though they become ſuch when immediately 


K 2 infecting 


neee... A 
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infecting the maſs of blood: Dr. Fairfax confirms the ſame thing, 

by inſtances and experiments he himſelf had feen, of ſpiders 

fwallowed, and thoſe of the rankeft kind, without any harm; 

and he alſo mentions ſome men that even eat toads, without re: 

ceiving any hurt, | . 
The ſame gentleman alſo relates, that on bruiſing a ſpider in a 


| ſmall glaſs of water, ir tinged it ſomewhat of a ſky colour; and 


that he was told, if a dozen of them were put in, they dye it 
almoſt a full azure. And it ſeems not more mcredible, that this 
animal ſhould yield a ſky- colour when put into water, than that 
cochineel, which is but an inſect, ſhould give a fine red when 


ſtceped in the ſame liquor. 


Obſervations on Ants; by Dr. Edmund King. Phil. Tran. 
| Ne 23. p. 425. 

D R. King obferved three forts of ants, commonly without 

wings, vis. very black; dark-brown ; and a third fpecies, 

reſembling the colour uſually called feuillermorte: Each tpecies 

dwell a-part in ſeparate banks, two forts being ſeldom or never 


found together, there * *n kind of enmity between them. 


Upon opening thefe banks, there 1s obfervable a white fubſtance, 
Hike grains of fine white ſugar, or falt, but very foft and tender; 
and if you lay a bit of it on the obje& place of a good microſcope, 
and open it with the point of a — you may drfcern many 
pure, white, and clear appearances in diſtin? membranes, re- 
iembling the eggs of the leſſer tort of birds, and as clear as 2 
fiſh's bladder; this very ſubſtance he found in the bodies of the 
ants themſelves, and he takes it to be the true ant's eggs: They 
are obſerved to lie in numbers upon it; and in a little time every 
one of them becomes a little worm, without any diſcernible mo» 
tion; but in a few days more, they diſcover a feeble motion of 
flexion and extenſion, and then they begin to look yellowiſh, and 
hairy, in ſhape reſembling a {mall maggot ; and fo retaining that 
ſhape, grow almoſt as bigas an ant, with every one a black ſpot 
on them: Then they get a whitiſh and oval film all over them; 
for which reaſon, he ſuppoſes, they are commonly called ant's eggs, 
tho” they are not N ſuch: Some of them he opened, and 
found a maggot only; in others, a maggot beginning to put en 
the ſhape of an ant about the head, with two little yellowiſh 
ſpecks, in the place of the eyes; in others he found a further 
progreſs, as being furniſhed with every thing to complete the 
ape of an ant, but wholly tranſparent, except the eyes, which 


art then as black as black bugles: But when they newly Pein 
i | is 


| Ro YAL SocrnTy. 73 
is ſhape, he eould never diſcern the leaſt motion in any one 


ing, ; 

402 c the little animals, which may be onang to the weakneſs of 
m; beir fibres; for afterwards when they turn browniſh, they have 
t re- trength to flir all their members: Upon carefully opening ſome 


Wb theſe reputed eggs, be took out of ſereral of them perfect and 
Complete ants, which immediately crept about, only differing from 


in 2 

and cker ants, in the feeble motion of their limbs: And this is a 
e it roof, that the film only covers the maggot while ſhe is trans- 
* rming into an ant, and till ſhe ſit to ſhift for herſelf: The black 
that peck he ſuppoſes tobe emitted out of the body 6t the maggot in 
chen W's transformation, fince, after it becomes an ant, the ſpeck diſap- 


ears, | 
WW It is obſervable, how upon breaking up their banks, their 
WScincipal care is to ſecure their young, carrying them out of ſight, 
d laying the feveral forts of them 1n feveral places and heaps ; 
d they know their young ſo well, that it is not poſſible to de- 


n e 
je: K Wheat bread. 
,, Commer. morning they bring up thoſe of their y 


that are vulgarly ealled ants eggs) to the top of the bank, for 


rnoon. But towards ſeven or eight at night, if it be cool or 


der; : : e 

re ieh to rain, you may dig a foot deep before you can find them. 

*. N re are the principal Rod of young pheaſants and partridges, 
Woth wild and tame, for ſeveral weeks; and the chief reaſon, why 


y fnd it fo difficult to rear up theſe birds, is, that either they 
the ie them too ſparingly of this food, or ſuffer them to faſt too 
£4 „not conſidering, that as ſoon as it is day light, they will 
Wok out for it, and if they want it, will, in a few hours, become 
it and weak: Yet when theſe birds are not kept ſweet, and 
Weir water is not often ſhifted or their food is bad, as muſty corn, 
c. and thus grow fick, ants will not always recover them; but 
ow muſt have recourſe to millepedes and earwigs, either of 
hich do well, but both together better, given in a large quan- 
Wy, twice or thrice a day, obſerving alſo to keep their houſe 
lean, to give them {ſweet corn, to ſhiſt their water twice 


d to pu them up in a warm houſe before ſun · ſet. 


de Directions for Seamen explained. Phil. Tranſ. Nꝰ 24. p. 435. 


O find the variation of the needle. At land, where, by the 
help of good fixt dials and other proper inſtruments, the 
reciſe meridian of a place may be known, it is ealy to find the 


e moſt part on the ſouth fide thereof, until five or ſix in the af. 
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day, and not let them out, till the dew is off the ground, let 
em baſk in ſand, partly in the ſun, and partly a little ſhaded, ' 


needle's 
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Needle's variation, and that different ways; as by applying the 
icularly, 

when the ſun is in the meridian, or, to the meridian line, to the 
fide of a fixt horizontal dial, c. But at fea, as the meridia 
cannot be eaſily found to a tolerable exactneſs, the finding the 
variation is more laborious and difficult. The height of the pol 
and ſun's declination being known, a large ring dial, with; 
compaſs or needle fixt to its meridian below, may go near to 
thew the variation; for, when it is ſet to the preciſe hour and i 
minute of the day, its meridian ſtands true, and ſo ſhews hon if 
far the needle varies from it: But as ſuch dials are rarely jul 8 
they are not much to be depended on: Inſtead of which, the 
following method may be ufed, viz. Find the ſun's azimuth 
diſtance from the meridian ſome hours before or after noon, i. 
by how many degrees, c. of the horizon the ſun is diſtant fron 
nd the ſun's magnetical azimuth, or its diſtance fron 

the meridian ſhown by the needle, and the difference of thek 
two is the needle's variation: In order to find the ſun's true aui. 
muth, its declination, altitude, and the elevation of the pole mu 
be known; to do which accurately, conſtitute a ſpherical obliqu 
triangle of the three complements, viz. of the fan's declination, 
altitude, and height of the pole, and then finding the angle at the 
zenith, ſubſtra& it from 180, and the remainder is the ſun's tru 
azimuth ; which being found, as alſo the magnetical azimuth, 
ſubſtract the leſſer from the greater, and the difference 1s the i. 
riation: If the magnetical azimuth be leſs than the other, the 
the variation is on the ſame fide with the ſun, if greater, on tix 
other fide; to find this variation by the ſtars, no more is requ 
ſite, than to find out the true north, or meridian, and compar 
the needle's poſition with it: It may be proper to uſe both ſu 
and ſtars inthis problem, in order to attain to the greater certainty 
The dipping needle is to be employed as often as the forme 
roblem is to be ſolved : As to the manner, all that is neceſlan, 
is to hang the circle, in which it moves, perpendicularly, and i 
turn it, till it is juſt in the magnetical meridian, where it dippeti 


needle, Cc. to the ſhadow of a thread hanging perpe 


11 5 then 


moſt, and the "pa of its depreſſion under the horizon is to 
ſet down in a table. See Plate III. fig. 2. 


To ſound the depth of the ſea without a line: Take a globe d 


fir or maple, or other light wood ( ſee Fig. 3.) as A; let itł 
well ſecured, by varniſh, pitch, or otherwiſe, from imbibuy 
water; then take a piece of lead, or ſtone D, conſiderably heavi! 
than will fink the globe; let there be a long wire * B, in the 


th 
ball A, and a ſpringing wire C, with a bended end F, and 1 


Lk. a. rr = TOE 
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Die faid ſtaple, preſs in with your fingers the ſpringing wire on 
ee bended end . on it hang — D. by its hook E, 
nd fo let globe and all fink gently into the water, in the poſture 


J the 
larly, 
© the 


1dia WiWepreſented by the figure, the weight D touching firſt the bottom, 
g the WS: thereby ſtopt ; but the dal by the impetus acquired in de- 
e poke WiWcending, being carried downwards a little, after the weight is 
vitha j g wire to fly back, and thereby lets it- 


Nopt, ſuffers the ſpringin 
at 


car t0 felt at liberty to re-aſcend : And, by obſerving the time of the 
r and alls ſtay under water, by a watch, good minute glaſs, or beſt 
s hon r all by a pendulum vibrating ſeconds ; and with the help 
ul, r ſome tables, any-depth of the ſea may be known : In ſome 
„ the r the trials that were made with this inſtrument, the globe 
umutn eing of maple wood, well pitched to prevent its * ; 
; 1. „a 5 #4 inches in diameter, and weighed 2 & pounds; the 
t fron Mead of 44 pounds weight, was of a conical figure, ( but 


> fron i 
ther 
Ie au- 7 
e mul 


ow it is uſed of a globular form), 11 inches long, with the 
arper end downwards, 1 1 in diameter, at bottom: And in 
Whoſe experiments made in the Thames, in 19 foot water, there 
Walled between the immerſion and emerſion of the globe, 6 ſe- 


bliqu Fonds; and in 10 foot water, about 3 4 ſeconds ; and from ſuch 
natic, experiments, it will be eaſy to find out a method to calculate any 
at the epth from any time of the globe's ſtay under water; for in- 
Vs tru ance, if in 20 fathoms meaſured by the * the globe continue 
mutt, nder water 15 ſeconds; then if it ſtay 500 ſeconds the depth 
he 4 Will be 933 fathoms and 2 feet, if the ball be ſuppoſed to move 
„ then W012] {paces in equal times : In the abovementioned experiments 
on the Wn the Thames, it was found, that there was no difference in 
requ- ime between the ſubmerſions of the ball at the greateſt depth, 
mpar vhen it roſe ſeveral yards from the place where it was let fall, 


ch fur icing carried by the current of the tide, and when it roſe only 


taint). Bt a yard's diſtance. 

forme! An experiment made with a lead, whoſe iron hook was faſ⸗ 
eſſary ned a-top, fee fig. 4. ſucceeded very well, and the ball returned 
and un 241 4 ; bur on account of the current, it could not be perceived, 
ippet hen the lead touched the bottom. This lead being let dowa 
s to vithout a line, the ball returned in 320 4. Another trial was 


made with a line, and the point of the lead was bent, as in fig. 


lobe a . and the ball returned in 34”. The ſame let down without a 

et ite ine, the ball returned in 6 or 7 vibrations, which ſhowed it did 

abibig ot reach the bottom: In an experiment with a lead, whole nail 

heat vas ſer a- wry, fig. 6. the ball returned in 34%, and the depth was 

, = fterwards found to be juſt 14 fathoms, 
the The 
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The ſtrengti of the winds is meaſured by an inſtrument, re- 
preſented by fig. 7. which being expoſed to the wind, with in 
flat fide right againſt it, the number of degrees upon the limb 
AB, to 80 the wind raiſes the flat fide C D, ſhews its force, 
in proportion to the reſiſtance of the flat fide. : 

The glaſs-phials, for meaſuring the different gravitiesof {alt 
water, is to be made with a very narrow neck, and whenalmoi 
full, the water is to be put into it by drops, till it can hold » 
more, drying well the phial before it is weighed, after taking / 
firſt the weight of the empty pros and by evaporating genth 8 
the water, till nothing but ſalt remains at bottom, the propor. A -: 
tion the falt of each water has to its weight may be known, = 

Mr. Boyle deſcribes a glaſs-tube, fig. 8. blown at a lamp, a 

iſed in common water, by putting quickfilver into it, till i 

nk ſo low, that nothing but the top, may appear above the ] 
ter; after which it is to be ſealed up, and graduated on its fid: 
into what parts you pleaſe, which way be done with a diamond: 
And then, being put into the water that is to be weighed, i 
will, by its finking more or leſs, ſhew the difference of the 
water's gravity. 

To ferch up water from any depth of the ſea ; Let there br 
made a ſquare wooden bucket 8 fig. 9. whoſe bottoms K E, an 
ſo contrived, that as the weight A finks the iron B, (to which 
the bucket C is faſtened by two handles DD, on the ends 
which are the moveable botroms or valves E E.) and therely 
draws down the bucket ; the reſiſtance of the water keeps u 
the bucket in the poſition C, whereby the water has, all th 
while the bucket is deſcending, a clear paſſage through; wheres 
as ſoon as the bucket is pulled outer, the cord E, the 
refiſtance of the water to that motion bears the bucket down 
wards, and keeps it in the poſition G, whereby the included 
water is kept from getting out, and the ambient water from ge- 
ting in. 

By this veſſel nature of the fea water at ſeveral depths my 
be known; whether it be ſalter at top than bottom, and whether! 
in different climates ſweet water may be found in ſome pla 
of the ſea; as John Hugh van Linſc boten affirms in his E 
India voyages, that in the Perſian Gulf, about the iſland 30 
rem or Baharem, tweet water as fetched up at the depth of for 


or five fathoms. 
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Tran gi Fon the Blood of a Calf into a Sh the Veins 
. 9. Phil. Tranſ. N“ 25. p. —— 2 


1 75 Se was firſt practiſed by Dr. Edmund King, and the 
ſucceſs thereof in two experiments he communicated to the 
Royal Society, as follows : He took a calf and a ſheep, both 
Jof the larger fort, and having prepared a jugular vein in each, 
be inſerted his pipes and quills, as uſual, both in the jugular 
rein of the calf defigned to be the emittent, and in that > the 
W ſhcep, intended for the recipient: Then he let out 49 ounces of 
blood, avoirdupoize weight, of the ſheep, before it received any 
WT other blood; about which time concluding the ſheep to be faint, 
and finding the blood run _— he ſtopt the vein of the ſheep 
and unſtopt the pipe in the calf, letting 10 ounces run out into 
WT a porringer: Then be conveyed pipes from the emittent calf's 
ein into the recipient ſheep's. vein; and ſuppoſing that the 
ſheep had received more blood than it had wy he ſtopt the 
current of blood from the calf and cloſed alſo the ſheep's vein; 
and untying her, ſhe went about and appeared to have as much 
ctrength as ſhe had before the loſs of her own blood, 


W 7: anfuſing the Blood of a man ey Dog into a ound one, B) 
| as T. Coxe. Phil. Tran. N 25. 25 I, 1M 


M R. Coxe procured an old mungrel Cur, all over mangey, of 
a middle fize; and — ſome hours before fed him 
plentifully with cheeſe arings milk, he —_ his jugular 
ein; then he made a ſtrong ligature on his neck, that the venal 
blood might be emitted with the greater impetus : After this, he 
cook a young land- ſpaniel, about the fame bigneſs, and prepared 
his jugular vein likewiſe, that the deſcendent = might receive 
the mangey dog's blood, and the aſcendent diſcharge his own 
into a diſh ; he transfuſed about 14 or 16 ounces of the blood of 
the infected into the veins of the ſound dog; by this experiment 
here appeared no alteration in the ſound one, but the mangey 
fog was in about 10 days, or a fortnight's time, perfectly cured ; 

| P poſſibly this is the quickeſt and ſureſt remedy for that diſeaſe 


th in man or beaſt. 


LThe retuniting the ſeparated Bark of a Tree, by Dr. Merret. 
Phil. Tranſ. No 25. p. 453 . 

| N the middle of March the Doctor made an incifion in the 

rinds of aſh, and of the tree improperly called ſycamore. The 


iſt ſection of each of the rinds was ſquare, whereof three fides 
Vor. I. L were 
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were cut, and the fourth uncut. The ſucceſs was, that the whole ] 
bark did-unite, by binding it with packthread, leaving a ſcar in , 
each of the cut fides: Then he cut off, and ſeparated entirely / 
from the tree, ſeveral parts of the bark, ſome ſhallower, leaving 
part of the bark on, others to the very wood itſelf, and ſome of J | 
them he bound cloſe with packthread, all which were ſeparated f 
and a new rind ſucceeded in their place. Some he covered over, 5 
beyond the place of incifion, with a diachylon plaiſter, and | 
faſtened them with packthread. All which, thus bound and 1 
laiſtered, in three weeks time, were firmly united to the tree, * 
But ty ing the ſame about Michaelmas, and in the winter ſeaſon, 9 
no union could be made of the bark; becauſe, as he ſuppoſes, 4 


the ſap mounted not ſo vigorouſly, nor in ſuch plenty, as in ſpring, 


To recover Cherries almoſt withered, by Dr. Merret. Phil, 
Tranſ. N“ 25. p. 455- 


AF NO 1665, the doctor made the following experiment cn 
three may - cherry- trees, planted in a rich mould, near 
ſouth wall, and ſhaded from the ſun by a high building, till the 
beginning of March; and then being high, and ſhining ſtrongly 
upon them, the fruit conſtantly withered: But this year, the 
ſeaſon being very hot and dry, he bared the roots of one of them, 
by digging about it, and watered it morning and evening with 
about a gallon of water, for a fortmight, before the cherries came 
to redneſs ; and the fruit became full and good; the other two 
trees, that were neglected, had moſt of their fruit withered 
Now to proſecute this experiment further, he dug about one of 
the other trees, and watered it daily, like the former; in «if 
week's time, the fruit, that was quite withered, fell off, and the 
reſt that was not ſo, throve exceedingly; the other tree, that 
was not uſed in this manner, had not any of its fruit come to 
perfection. ol | 


The American Aloe, wvith indented Leaves; by the ſame. Wd. 
AN NGO 1656,this aloe weighed 2 1 ounces, 6 drams, 2 grains: 


its colour was a pale green, conſiſting of 11 leaves, "It was 
bound about with a red dry cloth, and hung up, without oil 1 
the kitchin: In a whole year, it loſt 2 ounces, 3. drams, 2 4 grain; 
the ſucceeding year being drier and hotter, it Joſt 3 ounces, 2: 
ſeruples; and more than double in the fix colder, than the fi 
hotter months: He kept it in about five years, and it decrealcd 
an about the ſame proportion: And in 1660, hanging it in a col 
garret, it died: He —— that every year two of the great 
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leaves firſt changed colour, and withered ; and every ſpring» 
there ſucceeded two freih and green ones, of the bigneſs of the 
preceeding, ſo that he always had the ſame number of leaves: 
And they were freſher and greener, and not ſerrated, or indent- 


ed, and thicker alſo, in proportion; from the growth of theſe 


leaves, 1t may be probably interred, that there is a circulation of 
the Succus nutritius, or nutritious juice in this plant; for 
how is it poſſible, that the roots, continuing as firm and folid as 
at firſt, ſhould ſupply fo much nouriſhment, as to produce new 
leaves, unleſs the 1aid nutritious juice returned from the old de- 
cayed leaves into the root, and ſo produced new ones? 


An Account of Mr. Gaſcoigne's Micrometer ; by Mr. R. Town- 
ley. Phil. Tranſ. Ne 25. p. 457- 


M Townley obſerving, in No 21. p. 373 of the Tranſac- 
tions, a hint of a method of M. A4uzout's, of dividing a 
foot nearly into 30000 parts, and thereby tak ing angles to a great 
exactneſs, informs the world, that he had found by ſome ſcat- 
tered E of one Mr. Gaſcoigne's, that before the late civil 
wars, he had not only deviſed an inftrument of as great a power 
as M. Auzout's, but had alſo uſed it for ſome years, for taking 
not only diameters of the planets and diſtances on land, but allo 
for finding the moon's diſtance, from two obſervations of her 
horizontal and meridional diameters; which Mr. Townley the 
rather mentions, becauſe the French aſtronomer eſteems himſelf 
the firſt, who thereby undertook to ſettle the moon's parallax. 
Mr. Townley adds, that the machine is ſimall, not exceeding in 
weight or bigneſs an ordinary pocket watch, and dividin 44 
into 40000 parts, by the help of two indexes, the one, ſhewing 
hundreds of diviſions, the other, diviſions of the hundred; that 
every laſt diviſion, in his ſmall one, contained 1; of an inch 
and that he had taken land-angles ſeveral times to one diviſion, 
tho' it be very hard to come to that exactneſs in the heayens, be- 
cauſe of the ſwift motion of the planets; but in order to remedy 


F this, he himſelf had deviſed a reſt, that was eaſily made, and 


very manageable; he further adds, that he was in poſſeſſion of 
the very firſt inſtrument Mr. Gaſcoigne made; beſides two others 
that were more perfect, and which he would have ſtill further 
ane had he not been unfortunately ſlain in his majeſty's 
WEIVICE, N 
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The Nebuloſa in the Girdle 7 Andromeda; and an ext raordi- 
nary Star in the Neck of the Whale; by M. Bullialdus. 
Phil. Tranſ. No 25. p. 459. 


ANUARY 1667, the Nebuloſa in andromeda's girdle, 
which may be ſeen by the naked eye, appeared much more 
obſcure than the year before. . 

January zoth, 166), at night, 6 h. 30“, the ſky 1 
ne 


clear, the ſtar in the neck of the whale approached to the big | 
of one of the fixth magnitude, and grew afterwards bigger, caul 
February 12th, 6 h. 30“, it was equal to a ſtar of the fourth mag. ent Vi 
nitude. Feb. 24th, ) h. it appeared like one of the third magni. jade 1 
tude, ſhining very bright. Feb. 26th and 25th, it appeared itil! reer 
to increaſe. . 25 bra « 
To this M. Hevelius adds, that he found, Jun. 23d, a little i 
ſtar of the ſixth or ſeventh magnitude about the ſame — where Won 
the ſaid new ſtar is wont to appear; but that then it ſeemed not to aſſed 
be the genuine new ſtar, but another preceeding the new one, and pnclur 
whoſe — Anno 1660, he defined Aries 256, 43", 30, and ra: 
latitude, 14, 41, 320, ſouth. Feb. 2d, it appeared very bright, rtebr 
and when the moon ſhone, of the bigneſs of that in the whale's hich 
mouth or Nodo Lini, from which time, it was always obſerved — 
to grow bigger. March 13th, he ſtill found it exceeding bright, rtebr 
but could not accurately determine its magnitude by the naked 5 
eye, on account of the vivid twilight and the lowneſs of the ſſar. LE 
A Communication of the Ductus Thoracicus with the emulgem emed 
Vein; by M. Pecquet. Phil. Tranſ. No 25. p. 461. 4 noſe | 
IN difleBing a wowan who died a few days after being brought f ge 
to bed, M. Gayant diſcovering the Ductus Thoracicus on n 
the th and 8th vertebra's of the Back inſerted a quill into the th 
Ductus, and upon tying it on the quill, and blowing into it, the 2 
inflation reached the fubclavian vein, and the wind eſcaped at. Cat 
the Cava aſcendans, which had been cut in making the demon- a. * 
ſtration of the heart, but upon compreſſing both the Vena cava the þ 
and Ductus TJhoracicus, and on M. Gayant's blowing a-freſh, k 
the wind had another way to eſcape, and the left emulgent vein 42 
was found inflated; and from the emulgent, the Cava was filled to 
the Jiacs; this wind ſeemed to come from the left kidney, and H 
to inſinuate itſelf into the emulgent vein, and thence into the n 
Cava: Upon ſlitting the Cava at the emulgent, and then blow- uſe ir 
ing into the Ductus Thoracicus, he obſerved the wind, that , + 
9e 1 


riment 


ſwelled the emulgent, eſcape at the ſlit in the Cava: This expe- 


4 © £ 
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ment made him judge, there was a communication of the Dactus 
Horacicus with the left kidney, or at leaſt with the emulgent 
in in the body of this woman: To make this clearer, the 
ngs of the left cavity of the thorax were removed, and M. Gay- 


Ile vr did blow into the Ductus T horacicus, whilſt the vein and 
ak Ductus were compreſſed on a third vertebra; and che wind was 
pſerved to inſinuate itſelf under the pleura about the fourth verte- 
a; which made him conclude there was a communication under 
* xe pleura from the Ductus Thoracicus to the emulgent vein z 
ger xcauſe the wind got in, on the fide of the kidney, into the emul- 
* nt vein, and come out at the hole of the Cava, that had been 
1 jade in the firſt experiment: This channel of communication was 
m rceived to come from the Ductus Thoracicus at the Fourth ver- 
bra of the back; and that he might be the tarer of this, the 
le us was compreſſed on the fifth vertebra of che back, and 
5 lowing into the quill, which was i the ſeventh, the wind 
N aſſed neither to the kidney nor emulgent vein; whence it was 
and ocluded that the communication was not below the filth ver- 
and bra: Then comprefling the Ductus and Vena cava on the third 
ght, rtebra, the emulgent ſwelled, upon blowing into the quill ; 
Ak Faich gave - TX to think, that the part of the Ductus, that 
— dmmunicated with the emulgent, was between the third and fifth 
he rtebra of the back; and to be aſſured of this, the Ductus was 
Tl t upon the third vertebra, and blowing into it, the wind came 


t at. the axillary vein, and aſcending Cava; but the emul- 
nt ſwelled not at all: There was a — experiment, which 
emed very curious, viz. upon blowing into the Aorta, all 
4 noſe branches, that had been cut, were tied up, it ſwelled im- 
Wcdiately, and the emulgent artery was inflated at the ſame 
De, without affecting in the leaſt the emulgent vein; which 


by eus, that blood often paſſes where air does not; for the blood 
the emulgent artery, returns through the emulgent vein into 


Ve Cava; there was another proof of this in the langs of a wo- 
Pan, where the air that was propelled into the Vena. arterio/s 
| _ not through the Arteria venoſa, into the left ventricle 
tne heart. . At 


reſh, 

N. A Deſcription of Granaries. Phil. Tranſ. No 25. p. 464. 
and HE twelve companies of London, and ſome other compa- 

the . nicsand private perſons, have their granaries at the bridge- 

Jow- ule in Southwark. They are built on two fides of an oblong; 
that e whereof ſtands north and ſouth, and near 100 yards long, 

pe - boſe lattice windows look north: eaſt; the other fide may be 
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about 50 yards long; the windows face to the north, and the q 
polite fides have no apertures. All the windows, are about 
yard high, without any ſhutters, and run on in a continued þ 
ries, with very {mall partitions, ſufficient only to nail the lattic 
to. Each of the granaries is three or four ſtories high; & 
garret windows are jetty-wiſe, at a yard's diſtance from ex 
other, glazed out of the tiles. The ground or loweſt ſtory, |, 
foot from the ground, is uſed only for a ware-houle, Cc. If th 
firſt ſtory was built on ſtrong pillars, fortified with ſpikes of im 
that no vermin might get up, it would make that ſtory fitter f 
ing of corn: The other ſtories, made for granaries, are aboy 
fix yards broad, ang a little more than fix foot high. The þ 
permoſt or garret granary to the top or angle, much more. bi 
the middle of each, from the fides, at eight or nine foot diſtang 
there is a ſtrong poſt z and all the timbers are made very ſtray 
to ſupport the great weight of the grain. The boards are bd 
made of ſound oak, two inches thick, and cloſe jointed. In ſan 
places they put iron-wire of ſo narrow meſhes, in all the inſides 
their rooms, two or three foot deep, that neither rats nor mix 
can get through them. Others, 2 the ſame purpoſe, raiſe 
all fides . of timber, and faſten others to their top; kl 
beſides the deſtroying the grain, the excrements and urin 
thoſe vermin, make them apt to corrupt and breed weevils. 
What is mainly to be conſidered in r theſe granaries i 
the _— them ſtrong, and expoſing them to the moſt di iron 
winds. . 
The ordering of the corn in Kent, is in this manner; an ; — 
threſhing, it is thrown in ſhovels from one fide of the room. jc. 
the other, and the greater the diſtance, at which it is ſhot, Meir b 
much the better. for ſeparating the duſt, and other impuriti | 
which will fall in the middle between the two heaps of con; 
after this they ſkreen it. When the grain is firſt brought in 
the granarics, it is laid about half a foot thick, and turned tun 
a week, and once in that time they ſkreen it; and this for i 
months: After that, it is laid a foot thick, for two months mot 
turning it once or twice a week; and they ſkreen it according 
the drying ſeaſon, ſeldomer or oftner ; in five or fix months !t! 
raiſed to the height of two foot, and turned once a fortnight, at 
ſkreened once a-month, as there is occaſion. In a year, they"! 
it two and a half or three foot deep, and turn it once in thr 
weeks, or a month, and ſkreen it proportionably. After Jy 
two years, or more, they turn it once in two months, and {kid 
- t once a quarter, according to its brightneſs, hardneſs, and i 
Nc 
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when it is in the line drawn from it to the upper fide of the q; 2 


linder of the gun; the canvas being ſo broad and long, that 
the bullet paſs through it 2 or 3 foot higher than the level of t 


mark, or on either hand, the hole it makes may ſhew, hof 


much it flies higher than the level of that place. If the bull | It 1 


fall lower than the mark, and touch not the canvas, the gu 


may be raiſed a little, and ſo on, till the bullet hit the mark; i f 


it fall as high as the mark, and cut the canvas, the mark a 
canvas may be brought nearer the gun; but if it fall as high a 


the mark, and cut not the canvas, the mark may be removed 


greater and greater diſtances. : 

If this experiment be made for greater diſtances and elevation 
of the piece, and theſe diſtances meaſured, and then all random 
or elevations above theſe likewiſe meaſured ; the diſtance of a 


object, to be ſhot at, being known, good gunners may undertake 
to hit a mark, be the diſtance what it will, fo it exceed not th: 


reach of the gun. 


II. What quantity of powder is the juſt charge of any pic; 


ſo as to ſhoot fartheſt, and all the powder take fire? 

1. Elevate the gun to a meat random, as of 20® or 25* and 
ſhoot with the ordinary charge of powder, in ſome conveniett 
place, where the fall of the bullet may be eafily ſeen ; and mei 
ture the diſtances with a chain between the hole made by th: 
bullet and the muzzle of the gun. 2. Then inſtead of a full char 
of powder, take +, part leſs, or tome ſuch proportion, for the 


the quantity of powder, by +; at a time, till the ſhot be conl- 


derably ſhorter than at firſt. 4. Then take 45 more than the fil] 


charge, and do all things elſe as before, and ſo encreaſe ſtill th 
We of powder in the fame proportion every new trial, tl 

ou find the increaſe of the charge does not make the piece ſhot 

rther; only overcharge not, ſo far as to endanger the gun. 
5. Three or more ſhots to be made with every different charge, 
and at each ſeveral trial. 6. The firſt ſhot being meaſured the 
reſt may all be meaſured from it. 5. The gun is to be pointed 
each time to the ſame mark, that the ſhot may all fall in the 
{ame line, as near as poſſible. 8. The powder, which ought t 
be all of the ſame graced, muſt be exactly weighed each time 
the piece is charged. 9. The powder and ball is to be rammed 
home equally at each ſhot ; tho' the looſer the powder lies i 
fires the better, 10. When the true charge of a piece, that ſhoot 
fartheſt is found, M. de Son's contrivance of a wedge may be 


tried, to make it ſhoot ſtill farther ; which is a piece of bar 
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Vich one end, when thruſt home, reaching the breech of the 


1e qi 

* piece, and the other ſtanding farther out than the outſide of the 
of th pale when rammed to its place; and let it be about an inch 
ba broad, and thin, the length of the wadd before the bullet, where 
bullet is to have a ſhoulder, from which forward to the end, it is to 


e cat a- ſlope, like a wedge ; of ſuch a thickneſs in the place 


e 
II here the centre of the bullet. is to be, that making it ſtick the 
k Maſter, the powder may find the greater refiſtance, and drive it out 
oh with the greater force, 11. For the ſame purpoſe, a wooden 
ved u ampion may be ufed, in length ſomewhat more than the diame- 


r of the gun, and hollow towards the bullet, fo as to fit it; 
and either flat or rather hollow towards the powder, and 


zation | 

won erre inſtead of wadding : Theſe, and ſuch other contrivances, 
of u ill gunz render the effect of the powder greater, than other- 
ertat viſe it would 


| be. 12. The ſtrength of the powder muſt be exa- 
wied by a powder-tricr, that raiſes a hr ſuch as that con- 

rived by Dr. Hook. 13. The fame bullet, if it can be had, is to 
e uſcd, till its figure be marred ; elſe, another of the fame ſize 
nd weight, as near as poſſible. 14. Obſerve the ſtrength and 
Wolition of the wind, and at what point the mark ſtands from 
Die gun, at each diſcharge ; as alſo, what effect the wind has 
Wn the bullet. 1 5. Obſerve the figure, diu enſions, and weight of 


d mes 
by th e gun, carriage and wheels; and let the latter at every ſhot, be 
chars ut in the very fame poſition; the platform be yery level; and 
for the et every thing be exactly recorded in a book. 16. Aſter all oth&r 
(| (til E-periments are made, every piece may be tried with the right 
» conf. harge of powder, and at each time welghts may be laid on the 
He firt arriage, till it recoil not at all, obſerving how far the bullet 
till the Nes, and how much leſs than the full charge will ſerve to ſhoot 
al, te bullet, when the piece is fixt, than when gt recoils freely. 
e ſho . Upon finding the true charge, the belt random is to be 
e gu ught for, by trying all randoms. 
charge, II. To know what gun ſhoots fartheſt. 
red the 1. A gun of culverin- bore, but much longer, double the ordi- 
pointed jary length may do very well; is to be placed as in the preceeding 
" in the W&p<eriments, and with the ordinary charge of a culverine ; or ra- 
zoht wr that quantity, which by the former trials will be found the 
h time |t; and after diſchar ing, the fall of the bullet is to be mark. 
ammed , and the diſtance be meaſured, 2. Then 7. leſs and greater 
lies, it antities of powder, 3. Cut off two inches o the muzzle with 
t ſhoots law, and put theſe pieces, on the carriage, or their weight in 
may be jad, that the recoil may ſtill be the ſame; cutting off for new 


als, till the ſhot begin to fall ſhorter than before. 4. The ſame 
with Vor. I. M may 
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may be done with guns of different bores. 5. The long guns are 


to be made without any ring about the muzzle. 


Maznetical Experiments; by Ar. Sellers. Phil. Tranſ. N“ 26, 
P. 478. 

R. Hellers made trial with ſeveral needles, touching them 

on each hemiſphere of the load-ftone, 1n all the different 

ways he could deviſe; but they all ſtood north and ſouth, as 
other needles, that were — on the very pole of the ſtone; 
he found on frequent trials of touching needles on different Joad- 
ſtones of ſeveral bigneſſes, as alſo of different virtues, that the 
leyeral needles touched on theſe different ſtones, gave all of then 
the ſame directions; which is alſo confirmed by all the needle 
and ſea-compaſſes, made in the ſeveral parts ot the world, finc 
they all point north and ſouth: He alſo obſerved, that ſometime 
drawing a needle, 'only over the pole, within the ſphere of it 
activity, without touching the ſtone at all, it acquired the ſame 
directive power, tho? not fo ſtrong, as if it had touched the 
ſtone; again, touching faintly ſome needles, and others mort 
ſtrongly, they all had the ſame power from the ſtone, both nM 
reſpect of ſtrength and direction; he oblerved, that the natur 
of the ſtee], uſed in the needles, together with its temper, hs 
different effects on the ſtrength of the virtue received trom thei 
ſtone ; ſo that a piece of ſteel ſhall take up two ounces or mor 
of iron, and impart to a needle the magnetical direction, with 


out the help of a load- ſtone, or any thing elſe touched by it. 


An Account of the Effects of transfuſms Blood, and of ii 
monſtrous Births, &c. Phil, Tranſ. N“ 26. p. 479. 


M* Gayant transfuſed the blood of « young dog, into ti 
veins of an old one, who, two hours after, * ant 
friſkt about; whereas, before, he was almoſt blind with age art 
could hardly ſtir. | 

In the houſe of M. Haurdelot was ſhewn a monſter in form 
an ape, having all over its ſhoulders, almoſt to its middle, 
mats of fleſh, that came from the hinder part of its head, a 
hung down in form of a cloak: It was reported the mother b! 
{cen on the ſtage, an ape ſo cloathed ; and u hat was remarkabe 
this maſs of fleſh was divided into four parts, like the coat ti 
ape wore: Upon inquiry, the woman was found to have g% 
five months with child, og this unlucky fight. . Many qus 
tions were handled on this occaſion, viz. about the power 


imagination, and whether this creature was endowed with a ht 
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ns are man foul ; and if not, what became of the foul of the embrys, 
chat was doe months old. In ſome time after, another monſter 
vas produced, which was an infant come to maturity, having, 
N" 26. inſtead of a head and brains, a maſs of fleſh like a liver; which 
vas found to move. This gave riſe to a queſtion againſt the 
them fl ee viz. how that motion could be performed, and yet the 
tere g/andila pinealis or conarium be wanting, and no viſible nerves 


th, from the brain? The marrow in the ſpine was of the fame ſub- 
fone. RY ftance ; it lived four days and then died. 

: load. M. Steno has alſo ſomewhat perplexed des Carres's followers, 
lat the by an-inftance of a tortoiſe, whoſe head was cut off, and yet was 
then found to move its feet three days after; here being no commu- 


deedla BY nication with the Conarium. 
6 | An Account of r2w0 monſtrous Births in Devonſhire, by Ar. 


7 | Colepreſs. Phil. Tranſ. N“ 26. p. 480. 
e ſame EB. 24th 1666-7. One Robert Cloak a joiner of Clamick, 
ed the in the pariſh of Beer ferris in Devonſhire, had a monſtrous 


mor black lamb fallen with one head, but two diſtin bodies joined 
both at the neck; and eight legs: It had two eyes, and as many cars in 
' nature | the uſual manner, and one extraordinary eye in the niddock, 
er, ha : with one fingle ear, about an inch from the eye backwards: Its 
om the dam was white, and uſually yeaned two lambs every year. 

or mon About the ſame time, Zobn Cauce, of the ſame pariſh, had a 
„ with white lamb fallen, with two diſtinct heads and necks, joined at 
it. the ſhoulders, and one body, well formed, yet with double 

intrails. 17 5 
of mo 


Some Obſervations both in Mines and at Sea, by the ſame. Phil. 


into th Tranſ. N“ 26. p. 48m. 
pt and R. Colepreſs relates that diſcourſing with one h Gill, a 
SY M man well experienced in mineral affairs, the taid Gill at; 


age al 
S | firmed, that if, in digging deep under ground, the workmen 


form i meet with water, they never want air or wind; but if they miſs 
ddle, 1 water, as ſometimes it happens, even at 12 or 16 fathoms, they 
ad, an are deſtitute of air, either to breathe in, or for their candles to 
her E burn; and again, when, on account of a great quantity of win- 
arkabe ter water ſtanding in a mine, an adit is driven up for draining 
coat it; as ſoon as the water begins to low, the men mult ſecure 
ve ood themſelves from being daſhed in ow againſt the ſides of the 
y que adit: For the included air breaks forth with a noiſe, like that of 
ower a piece of ordnance, and with a violence that carries all before it, 


looſening the very rocks: He obſerved alſo on ſeveral occafions 
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- with coals, may ſerve to confirm this opinion; and, from theſe 
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in failing from London to Plymouth, that in a calm, which way 
ſoever the fea began to loom or move, next day, the wind was 
ſure to blow from that point. | 


Hail Stones of an unuſual Bigneſs; by Dr. Nath. Fairfax, 
Phil. Tranſ. N“ 26. p. 481. 

TLV the 17, 1566, about 10 in the forenoon, there fell a 

violent ſtorm of hail on the coaſt towns of SyFolk : The hail 

was ſmall near Jarmourh, but at Seckford Hall, a hail-ſtone 

was found 9 inches about, at Snape-Bridge, 12 inches in circum- 

ference; and on putting one into a balance, it weighed 2 + oun- 


ces: Several people in Aldborough affirmed, ſome hail-ſtones to, mig 
have been full as big as turkey- eggs; and a carter had his head je ve. 
broken thro a ſtiff country felt; and his horſes were ſo pelted ima 
that they hurried away; the hail-ſtones ſeemed all white, Mecti. 
ſmooth on the | outlidg, and ſhining within; it is ſomewhat er d 
ſtrange, that their column of air ſhould ſuſtain them, unleſs we pl. 
ſuppoſe them to unite in the fall. eath; 


A Well and Earth in Lancaſhire raking fire at a Candle; by 
Th. Shirley, //; Phil. Tranſ. N“ 26. p. 482. 

A Bout a mile from Wigan in age; p97 is a ſpring, whoſe 

water is ſuppoſed to burn like oil; it is true, that on ap- 
plying a candle to it, there is ſuddenly a large flame produced, 
and the water at the burning place is obſerved to boil, tho” on 
putting the hand into it. there is no warmth felt: This boiling 
may be conceived, to proceed from the eruption of ſome bitumi- 
nous or ſulphurous fumes ; for on applying the hand to the ſurface 
of the burning place of the water, a ſtrong wind is felt, and this 
place not ue. above 30 or 40 yards from the mouth of a coal. 
pit, and indeed all the country for many miles being underlaid 


fumes and not from the water itſelf the flame is produced; for N 
on applying a lighted candle to divers parts of this water in a and 
ditch, into which it run, no flame enſued; and again taking up a cal. 


diſhful at the flaming place, and holding the candle to it, it went 
out. Upon making a dam and hindering the water's courſe to 
the burning place, and draining the water that was there already, 
and applying the burning candle to the ſurface of the dry — 
at the place where the water burned before, the fumes took fire 
and burned very bright and vigorous, but on throwing a bucket 
full of its own water on it, the fire was preſently quenched. The 
flame was rot diſcoloured, like that of tulphurous bodies, nor had 
it any ſcent; the fumes that broke out of the earth, and preſt 
againſt the hand, were not at all hot. Liquors 
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ELiguors injected into the Veins of Animals ; by S. Fracaſſati. 
Phil. Tranſ. Ne 29. p. 490. 
Fracaſſati profeſſor of anatomy at Pi/a in Taly, havi 
dy G9 600 2 diluted Ar into the 1 and — 
a veins of a dog, the animal died immediately ; and being 
pened, all the blood in the veſſels was fixt, but that in the guts 
ot ſo much; the great veſſels were obſerved to be burſt : U 
is experiment, the author makes the following reflections; Aſt, 
hat an apoplexy being often cauſed by a like coagulation of the 
Jod, as has been obſerved in ſuch as died of this diſtemper, 
might be cured by a timely infuſion of ſome diſſolvent into 
ge veins ; that it is li * that M. de Bihof's ſecret of diſſectin 
imals, without any effuſion of blood, conſiſted in ſome duch é 
Nection. He afterwards infuſed ſome ſpirit of vitriol into ano- 
er dog, which had not ſo preſent an effect; for the animal 
dmplained a great while, and foamed like Epileptics, and 
eathed very thick; but dying at laſt, his blood was found fixt 
d grumous in the veins, reſembling ſoot. Upon injecting ſome 
| of ſulphur into a dog, he died not, tho' it was ſeveral times 
peated, and the wound being cloſed and the dog let go, he run 
0 all the corners of the room ſearching for meat, and finding 
e bones, he fell a grawing them with great voraciouſneſs, as 
this liquor had cauſed an extraordinary appetite in him: In- 
Wing ſome oil of tartar into another dog, he complained much, 
ame very bloated and died; being opeyed, his blood was not 
Wdled, but thinner and more florid than ordinary; which ſeems 
t hint, that a too great thinneſs, as well as too great a coagula- 
of it, are equally noxious. | | 


W/coveries concerning the Brain and Tongue; by S. Malpight. 
; Phil. Tranſ. Ne 25. p. 491. 
Malpighi pretends to have diſcovered; that the exterior 
and ſofter part of the brain covers not only the cor- 
calloſum, but infinuates itſelf into it in many places; that 
corpus calloſum, is nothing but a contexture of ſmall 
es, iſſuing from the medulla ſpinalis, and terminating in the 
rior part of the brain; which fibres are ſo manifeſt in the 
tricles of the brains of fiſhes, that when they are looked 
dugh, they repreſent the figure of an ivory comb: As to the 
of the brain, he pretends that half or at᷑ leaſt a third of the 
d of an animal being conveyed into it, its fineſt ſerum is fil- 
ed thro the exterior part, and then entring into the fibres of 
brain, is thence conyeyed into the nerves. S. 2 has 
. cen 
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been alſo very curious in examining the optic nerve in divers ani 


fachio, a famous anatomiſt, had written ſomething of this be. 


he obſerved it: Alalpighi found that this ſtructure is peculiar u 
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mals; and for this end he diſſected the head of a Xiphia; a 
ſword-filh, whoſe eye is very large, and he was ſo far from 6 
ſerving any confiderable cavity, either in the x Fa nerve or net. 
vous fibres, that he found its middle to be nothing more than 
large membrane folded up, according to its length, in man 
doubles almoſt like a fan, and inveſted by the Dura mater. Fy 


fore, but obſcurely, and without "Ing the animal, wherey 


fiſhes alone, and not to be met with in land animals; for the q 
tic nerve of an ox, pig, c. is nothing more than a heap d 
many ſmall fibres of = ſame ſubſtance with the brain; wry 
up in the Dura mater, and accompanied with many ſmall bias 
veſſels: Hence he decides that grand queſtion b r 
whether the optic nerve be hollow or not; for he holds ther 
muſt be many cavities in this nerve, in regard, the ſmall fl; 
ments it conſiſts of, cannot be ſo cloſely joined, as not to lar 
ſome void ſpace between them. . 
S8. Malpighi has diſcovered: ſeveral little eminences in H 
tongue, which he calls papillary, and takes them for the prin: 
pal organ of taſte, It muſt not be omitted that S. Fracaſu 
obſeryed eminences towards its point, and cavities towards it aa 
that terminate in nerves, and ſeem to ſerve for funnels to con 
the aliment unto them; whence he thinks it probable, that ti 
fineſt part of the food paſſes immediately from the tongue to ti 
nerves, and this is the reaſon that the mouth being frequent] 
gargled with wine, preſently reſtores vigour. 


An Obſervation on cold Blood; by S. Fracaſſati. Phil, Tr k 
N 27. p. 492+ 

HEN blood 1s a wag ris in N diſh, the ou p 

appears hlacker than the top; it is popularly 1: 

that the black part is — blood; but 185 Fracaſi 

maintains that this darker colour is owing to the blood, that 


underneath, not being expoſed to the air; for upon doing til 
i changes colour, and — of a florid red. 225 


Mercury found at the Roots of Plants, and Shells on inn 
Mountains; by S. Manfredus Septalius, Phil. Tranſ. Ne 27.p: 4 


N the valley of Lancy, which runs between the mountains 
Turin, grows a plant, called Doronicum by the inhabits 
and botaruſts, near whoſe roots you may find pure Meri 
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1 ing in ſmall grains, like pearls; u expreſſi 
| 2 it A. the air of 3 nig t, —— will 
much quickfilver, as it loſt in juice. 
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the juice 
— 


vers ani. 
Bias 0 


or ner. In a journey to Genda, over ſome mountains, he found m 9 
N. ö * the turbinets, echins, and ſome pearl ſhells, 2 } 
n many hich had a fair pearl in it. 0 [7 
er. Evi . , ; 

: Dhſervations made in a Voyage from England to the Caribbe 
ook 1 4 Iſlands, Phil. Tranſ. N“ 27. P- 493» : 
-ulia of HIS obſerver having remarked at Deal the great diffe- 


the op 


heap df 


; want 


Fl blood 
atomiſh 
ds ther 
nall fil 


to lean 


sin Wi 


e prince 


-aca/o8 [ 
1 became rotten, ſugar of roſes and other lozenges grew moiſt, tho? 


chere was no rainy weather; and ſuch pies and gammons of ba- 


ls it rod 
Conte 


that t 
ae to 0: 
equenth 


ſpoiled more in a day or two than in fix weeks 


rence in the ruſting of iron in ſach houſes as front the ſea, 


Pnd in thoſe of the ſtreet immediately behind the former ; he 


as told, that it ruſted more at high- s, than at neap-tides,z 
wing to the ſaline exhalations, being hindred by the height of 
he beach ; and this reminded him of the vanity of the argu- 


ment of M. Lizons and others, viz. that the air of the Vet- In- 


lies was hot and moiſt, becauſe of the ruſting of iron; whereas 
it proceeds from tome other principle in the air; for at the point 
of Cagua in Jamaica, where it ſcarcely rains 30 times a year, 
iron ruſts as much or more than any where beſides ; in Jamaica 
it ruſts leaſt in rainy weather. 

The ſteams of the ſea are of ſuch a nature, that ſweet meats 


con, as kept well before, upon once being 9 to the air, 
5 fore. 
At point Cagua, the iron guns of the fort were ſo corroded, 


that they were become almoſt uſeleſs, being perforated like honey- 


Combs; and ſome pounds of ruſty iron could be ſtruck off with 


alſo a lancet will ruſt, tho you 
nerer expoſed to the air, it will hardly ruſt. 


a hammer, but the guns that lay in ſalt water, were oblerved not 


to be much damaged. 


Linens and filks, once expoſed to the air, become rotten; as 
preſently put it up again; but if 


To preſerve ale, this obſerver was directed to put to every 


rundlet of five gallons, after it comes on board, two new laid 
eggs, whole, to remain therein; and he was told that in a 
fortnights time, the ſhells would be diſſolved, and the 8 be- 
come like wind eggs; and that afterwards, the white wou 
appear, and the yolk remain untouched ; by this means the ale 
kept all the way to Jamaica: If eggs be thus put in March beer 
after it has done working, they prevent its ever growing harſh. 


diſ- 


. 
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The Thames water in eight months acquires ſuch a ſpirituom 
ae as to burn like ſpirit of wine ; and ſome Eaſt India Wor as 

ips have been in danger of being ſet on fire, by holding a can. forty t 
dle near the bung, upon firſt opening the caſk ; if you take the 
dung out of any caſk that ſtinks, in 24 hours it will become for eig 
ſweet again; and if you ſtir · it well about with a broomſtick, it 
will turn ſweet in four or five hours, letting fall a black lee, 
which remixes with it, and fo cauſes a third or fourth fermen- 
tation and ſtench, after which it ſtinks no more. 

He obſerved the falſehood of Glauber's aſſertion, viz. that 


as the ſea grows ſalter it becomes greener ; whereas, it is darker, 


Barba 
othew1 
Wometi 
Mwice c 


and at laſt, becomes perfect azure, turning ftill ſalter; for x 4 
water - poiſe of glaſs, with mercury at one — roſe about 4 inch n 
above the ſea water in the Downs ; and at 24 degrees more, two Walt by 
inches, but after that he never obſerved any difference all the way ſec * 
to Jamaica; and this refutes another affertion, viz. that the holel 
nearer the Tropics and the Line, the ſea is the alter. 4 . 
He never obſerved the fea to burn ſo much as that he could T 5 
perceive fiſhes in it; the light was at ſometimes greater than t bei ing 
another ; and at Deal it flamed more than in all the voyage, the * 
water running off the oars like liquid fire; the wind was then 1 ak 
ſouth-eaſt, for when it is at eaſt and ſouth, the ſea flames mot, 1 
Two contrary winds are obſerved to poiſe each other, and rl 2 
make a calm in the middle, ſhips at a diſtance failing with con Hf * 
trary ga les at the ſame time. Ie bo i P, 
Such places in the Indies, as have any high mountains, hare 2 J 
en ift a wind from the land. In amaica it blows by night Wi. 0 a 
off the ifland from all the points of the compaſs at once; ſo that 58) ” 
no ſhip can either come 1n or gout, before the ſea-breeze early "ring 
in the morning. As the fun declines, the clouds will fall and 94. = 33 
ther about the mountains, and old ſeamen will tf you, towards * 
evening, each iſland by the ſhape of the cloud over it; not only ew 
mountains, but other high parts, ſuch as trees, will alſo cauſe a * - 
collection of the clouds: ZBarbadoes has not now half the rain APE 


Y ; ** At 
it had, when more woody; and in Jamaica the rains are dimi. aſk u 
3 © 


niſhed as their plantations extend; in the harbour of Zamaics 


are many rocks of the ſhape of buck's or ſtag's horns ; there are hi a 
alſo ſeveral ſea-plants, whoſe roots are not ſtony, of which ſome akon, 
are inſipid, and others perfectly nitrous, and a lime-ſtone gathers 1 10 
upon them; a — falling into the ſea, and lying N 01 
in the water, will contract a lanugo or down of ſalt- petre. X es 

It is commonly affirmed, that the ſeaſons of the year, between u uw 
the Tropics are divided by the rains and fair weather, allotting fix 55 8 


months 
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months to each; but this obſervation holds not generally true ; 
W for as it was {aid above, at the point of Jamaica, it ſcarce rains 


UOUs 


7 | A . P — 

dia forty times a year, viz. from Auguſt when they begin, to October 

Can - % * : * 
Winclufively ; towards Port- morant and fix miles from the point, 


the 
ome 
k, it 
lee, 
men- 


for eight or nine months, beginning from April, ſcarce an after- 
noon paſſes but it rains: At the Spaniſb town it rains only for 
Wthree months in the year, and then not much: It rains not at 


othewile called Eleutheria, in the Gulf of Bahama, it rains not 
Wometimes in two or three years, ſo that this iſland has been 
twice deſerted for want of rain. 
At the point of Jamaica, wherever you dig five or fix foot, 
Bou will find water, which ebbs and flows as the tide; it is not 
Walt but brackiſh, unwholeſome for men, but 2 for hogs; at 
he Caymans there is no water but what is brackiſh, yet it 1s 
Iholeſome, and many fick people are recovered there, who feed 
Jon TE and drink no other water. 
The blood of Tortoiſes is colder than any water there, yet the 


that 
ker, 


om Peating of the heart is as vigorous as that of any; animal, and 
* heir arteries as firm; their lungs lie in their belly, below the 
, — Riaphragm, extending to the extremity of their ſhell ; their 


Wpleen is triangular, of a firm fleſh, and of a florid red; their 
ler is of a dark green, inclining to black; they have a ſort of 
eth in the Oeſophagus or gullet, with which they chew the 
praſs growing in the meadows, at the bottom of the fea: All 
the Fe. from the Carribses to the Bay of Mexico and 


— Mmduras, repair in ſummer to the Cayman Iands, to lay their 
15 eggs and hatch there; they coot for 14 days together, then lay 


upwards of 300 eggs in one night, with white and yolk, but no 
ſhells ; then they coot again, and lay in the ſand, and thus for 
hree times; after which the male is reduced to a kind of jelly, 
ecomes blind, and is in that manner carried home by the female; 
their fat is green, but not offenſive to the ſtomach ; the urine of 
the perſon that eats it, lobks of a yellowiſh green, and 1s oy 

At the point there is no other Gil, beſides ſand; yet melons, 
uſk, and water-melons thrive admirably well there, beſides a 


1011 ereat many trees, eſpecially mangranes and prickle-pears ; and 
r. ar ene may ride thro! whole woods, that have no earth, but firm 
_ rock to grow in. | 

WY > fome foil full of falt. petre, and where tobacco grows, that 
Jug tobacco will flaſh in ſmoaking. f 


Fruit trees of the ſame kind ripen not a: one and the ſame 
time; ſome are obſerved in flower, others with green, and others 


Vor. I. | N ; with 


Barbadoes at the {ame time it rains at Avis: At Cignareo, . 
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with ripe fruit: The ſower-ſop has a flower with three leave, 
which on opening, make fo great an exploſion, that this obſer. 
ver ſays, he more than once run away from under the tree, 
thinking it would tumble down. | was 
There is a bird, called a pellican, but a kind of corms. {ſome 
rant, of a fiſhy reliſh, but if it lie buried in the ground for WF TI 
two hours, it will loſe that taſte. | F 
Upon analyzing bodies by expoſing them to ants, it vu liquo 
found, that they would eat brown ſugar, till it became white, 
and at laſt reduce it to an infipid powder; and a pound of {al 

let oil to two drams of powder. S 

On our firſt landing in Jamaica, we ſweat continual!y nM 
great drops for three quarters of a year, and then it ceaſes; 
and in all that time, one is neither more dry, more coſtire 
nor makes leſs urine; than in England ; nor does fo great 
diſcharge by ſweat make one faintiſh ; and if one is dry, as 

is generally a thirſt ariſing from the heat of the lungs, and a 
fecting the mouth, it is beſt cooled by a little brandy: 

| Moſt animals drink little or nothing there, as hogs; nay 
horſes in Guanaboa never drink; nor cows, in ſome places d 
the ifland, for fix months; goats drink, perhaps, once 1 
week; but parrots and perroquets never, and civet cats on 
once a month. | , 

The hotteſt time of the day, is about eight in the morning 
when there is no breeze; upon ſetting a weather glaſs in thi 

window, it did not riſe conſiderably then, but about two i 
roſe two inches. | 1 7 

Venice treacle was fo dry in a galley pot, as to be friable; 
and then it produced a fly, called a weevil, and a fort of whit 
worm; the pillule de tribas produced alſo a weevil. 

To conclude, there is a plain in the middle of the land 
ealled Magotti Savanna, where when it rains, the drops as thei 
ſettle on the ſeams of any garment, in half an hour become 
maggots, | ; J Wome fat 
Nobert 
ny pub 


Some magnetical Experiments; as alſo an Atcount of an excelled 


Liquor; by Myr. Colepreſs. Phil. Tranſ. N“ 25. p. 50. Place of 
M R. Colepreſs took an unpoliſhed loadftone, of a wei els in t 
IVI attractive power; and he heated a lath- nail glowing ho. an ac 
nimbly applying the north pole of the magnet to it, "i mectio 
ee took it up, and held it ſuſpended a great while; he o the þ 
threw the. ſame ſtone into the fire, till it was thorough bowl = Vang 

orders a 


and he applied the north pole to another cold lath-nail, tha 
i . ö wa 
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was untoucht before, which it took up but faintly, yet held 
ſor. it ſuſpended for ſome time, Two or three days after, he took 
© the lame loadſtone, and found it attract as ſtrongly, as before it 
was caſt into the fire; whence he inferred, that the fire leflened 
mo.  fomewhat the attractive power, but did not entirely deſtroy it. 
ire The liquor, mentioned in the title, is a compoſition of good 


Wcyder-apples and mulberrics, affording. the molt palatable 


2 liquor, with the fineſt tincture imaginable. 


way 
hire, | ; ; 
4 Method of transfuſing Blood into the Veins of Men; by Sir 
[at 3 | Edm. King. Phil. Tranſ. N* 28. p. 522. . 


y ni 4 b HE transfuſing of blood having been with facility enough 
iſes: practiſed upon animals; Dr. King gives here an account 
tive of 2 proper apparatus for performing the fame on men, which 
-at 1 lis only a ſilver tube, with a ſtopper Ke ſame metal, ſome- 
as i what blunted at one end, and flat at the other, for the conve- 


wr artery is prepared in the lamb, kid, Ec. make a ligature on 
nar, he arm, c. of a man, where you intend to inſert the ſmaller 
cx A end of the ſilver pipe; divide the {kin of the part, in the fame 
ice i Vanner as is uſed in cutting for an iſſue, exactly over the vein 
. ol eo be opened; then with à fine Jancet open the vein; or if the 
ein lic fair and high, and. the ſkin be fine, you may 1 2785 both 
ning t the ſame time, as is uſual in letting blood; after which, let 
n tal n aſſiſtant clap his finger, or a little bolſter upon the vein, a 
wo ü ittle below the orifice, to hinder the blood from aſccndiugs 
hen inſert the tube upwards into the vein, and hold it and t 
able: kin cloſe together, between your Anger 208 thumb; after this, 
wh pull out the {topper of the tube, and inſert the pipe, by which 
Wie arterial blood is to be transfuſed from the emittent animal ; 
{land od then procecd as is uſual in this experiment. 
the. The French pretend that it was they who gave the Exgliß 
com be firſt notion of transfuſion; but yy differ as to the inventor, 
Wome fathering it on the abbot Bourdelor, and others on Don 
Nobert Gabets, a Benedifin friar; beſides, they cannot ſhew 
cell ny publick records either written or printed, of the time and 
500. Place of the invention, the method of 3 it, or the ſuc- 
weil eis in the execution; but in Ne 7. p. 128 of theſe Tranſactions, 
e ho an account of Dr, 2 Wren's invention of maki 
it, M ections into the veins of animals, which was a ſufficient hint 
e; l:n* the Royal mp to change Hſaſion into Transfuſion ; and 
\ hot ccordingly at a publick meeting, May 17th, 1665, they gave 
| thatfPrders about the trial of the latter; but the attempt proved 
; wi : N 2 inſuc· 


L 


iency of handling it: The method in ſhort is this; after the | 
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inſucceſsful then, for want of a fit apparatus, and a proper 
method of operation; which Dr. Lower, ſome time after, found agh 
out, and of which an account is given N“ 20. p. 353, he having 
already practiſed it at Oxford before that time, wherein he wa 
followed by ſeveral ingenious men at Zondon. Hilco 


The Mendip Lead Mines in Somerſetſhire; by Mr. Joſ. Glan 
vil. Phil. Tranſ. N* 28. p. 525. | 


M ENDIP is all mountainous; it is alſo barren, cold, and 
rocky in ſome places; its ridges run confuſedly, but ge-. 
nerally eaſt and weſt; its turface is heathy, ferny, and furzy; 
the cattle that feed on it, for the moſt part, are ſheep, which 
go there all the year; and young beaſts, horſes, and colts at 
Jpring and fall; the ſheep are not fair, but big-bellied, and 
they grow not to any nels, after feeding there; and fo of i 
their beaſts and horſes: Ihe Inhabitants are healthy, and liv 
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to the ordinary age, except ſuch as are employed in melting i 


the lead at the mines, who, if they work in the imoke, ar Wi 
ſubject to a diſeaſe that proves mortal, which is alſo the ca 
of the cattle that feed thereabouts : There are many wholeſome 
ſprings at the foot of the hills; which, after running ſome di 
tance, form rivers; the air is moiſt, cold, foggy, thick, and 
heavy; The ſoil near the ſurface is red and ſtony ; and the 
ſtones, are either fire-ſtones or lime-ſtones, but there is no clay 
marl, or chalk: The tops of the trees, that grow there, art 
burnt, their leaves and outfides diſcoloured and {corched wit 
the wind, and the trees themſelves grow neither big nor tall; 
the ſtones and peebles, that are waſhed by rhe brooks and 
iprings, are of a reddiſh colour, and ponderous: Snow, froſ, 
and dew continue longer on Mendip then on any of the neigh 
bouring grounds: Thunder and lightning, ſtorms, ignes fam 
and fiery metcors, are very frequent there: The ore lies u 
veins in a heap, and is perfect lead, only, on the outſide, coatet 
with a reddiſh earth; in ſome places it 1s deeper, in othen 
ſhallower, in ſome nyarrower, wg in others broader: The o ng,  W 
is beaten ſmall, and waſht clean in running water, and tht Ciffere1 
fifted in iron rudders; the hearth or furnice is made of clay a 
fire ſtones, and on it they build the fire, which is lighted wt 
charcoal, and fed with young oaken gadds, and blown uit 
bellows, by men's treading on them; and aſter the fire is kind 
Jed, and the hearth hot, the ore is thrown upon the wood, and the anc 
it melts.down into the furnace; then they take it out with 10 undecei 
ladles, and caſt it upon ſand into what form they . rows h 
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agnetical Variations; by M. Petit. Phil. Tranſ. N' 28. p. 527. 
HE ingenious author, in his letter to Mr. Oldenburg, 
| owns that nothing can be more agreeable to him than to 
Wliicourle on this ſubject, and eſpecially ro Zngliſs philoſophers, 
Bo whom the philoſophy of the magnet owes its rife, and who 
Have been the chief obſervers of its variation; he therefore 
hinks it a Juſt tribute, that all the obſervations, made elle - 
nere, ſhould return to England as to their ſource. 

M. Perir.traced three ſeveral meridians in three ſeveral pla- 
es of Paris, and found the declination of the needle 4 3? 
Worth eaſt; before which, ſome following Orontius Fineus and 
Liltlefranc, made it 9 or 10*; others, after Sennertus and Off 
Ws, 11 72. — 2 
= Mr. Gilbert, the firſt who writ rationally on the magnet, 
Wſlcrts towards the end of his book, that if a round magnet 
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d live F 
eli ere placed in the meridian, and conſequently, its poles and 4 
- arc Maxis in the direction of thoſe of the world, it would continually, v1 
e cat turn round, compleating its revolutiqn in 24 hours; whence, | 
ſome he infers, that the whole earth, as a great magnet, revolves 
e di Found its axis in the ſame time; in order to try the truth of 
„bis propoſition, M. Petit cauſed a magnet to be turned with 
d the he powder of emery, into an exact ſphere of 1 + inch in dia- 
» clay, {neter, whoſe three centers of magnitude, gravity, and magne- 
e, aim were the ſame ; after finding the two. poles of this ſtone 
ü be cauſed two ſmall holes to be made therein, that it might 
tall hang by two points of needles, as by two pivots; putting em 
, into a braſs meridian, and tuſpending the ball betwixt them, 
fro like a little globe, it was fo ,cafily moveable, that the leaſt 
eig breath «could turn it round; the ſucceſs was, that it had not 
far, ny motion of itſelf; for a ſmall white mark, he had made 
ies upon the ſtone, remaining in the ſame place, ſeemed ſufficient- 
oatelfIy to refute this notion: But tho' this magnetical globe did not 
othen anſwer the former defign, yet it was very uſeful in determin- 
ie ing, whether needles, touched in different parts of it, had 


different declinations; and on repeated trials with this and other 
lay oi ſtones, he obſerved no difference at all, but that all the nee- 
| wit les declined 4 4 degrees from the north eaſtward ; and he 
uit found it to be the ſame in many places from Breſt in Britany, 
kind to the Valtolius among the Alps; on which account, he thought 
au the ancients had ill obſerved the variation; but he was ſoon 
| undeceived by the obſervations made in England; for Mr. Bur- 
rows had obſerved it in 1580, near London, to be 119, 11'; 
an 
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and Mr. Gunter, in 1612, found it reduced to 6“ in the ſams ings; 
place; and Mr. Gellibrand, in 1633, found it only 4 north-eaſt, : fat de 
whence it appeared, that theſe declinations were not conſtant; I but ve 
and to ſatisfy himſelf, he made ſeveral experiments; particu- ¶ perfec 
larly in Zune 1660, exactly tracing a meridian, and applying 8 = c 
ood needles upon it, the one, ſeven, the other, ten inches long, the R. 
found they 1 about a degree; and in 1666, the decl. | mothe 

N Jeſs viv 


nation was only 10 on the ſame meridian; and in 1667, it was 


ſtill leſs, but yet ſome minutes to the eaſt of Paris: And he that a 
doubts not but in 12 or 15 years, the declination will be 1? 1 x 
north-weſt; for according to his hypotheſis, the declinatin and in 
varies a degree every ſeven or eight years. . tongue 
Obſervations on a great Fiſh and a Lyon, diſſected in th WR. od 
one's Library as Paris. Phil, Tranſ. N* 40 p. 535 Mz 
HIS great fiſh, diſſected by the Pariſian — ſharp, 

was a Yulpecula marina, or ſea fox: The length of hs his ey 

tail was nearly. equal that of his whole body beſides; the whole Iyons, 
fiſh was 8 + foot long, and in hape reſembling a ſcythe, bent and bl 
and arched towards the belly: His mouth was armed with tw Witendin, 
ſorts of teeth; that in the upper jaw, being pointed, hard and the cy: 
firm, and of one entire piece of bone, like a ſaw ; the other {black ; 


fort, found in the remaining part of the u per, and in the Wvexity, 
whole under jaw, was moveable, and faſtened by fleſhy mem- very p! 
branes; his tongue adhered entirely to the lower jaw; it Hand thi 
{kin was hard and coveretl over with little ſhining points, which death: 
made it very rough, and viewed with a microſcope, they ap- s inche 
ared tranſparent like cryſtal ; his throat was very wide, and long; 

is Qeſophagus or gullet as large as his maw ; and authors te the gal 
late, that he has the dexterity of diſengaging himſelf from the ¶ che cau 
ſwallowed hook, by caſting it up together with his maw, the long, a 
infide turned out; they found in his maw the ſea herb Yare, ¶ foot lo 
five inches long, and a fiſh of the ſame length, without head, WW weighe 
ſcales, ſkin, or guts, all being waſted to the muſculous fleſh, Na pecu 
which ined entire: The upper part of his great gut bad Murine | 
this in. peculiar, that inſtead of the uſual circumvolutions of lungs b 
guts, the cavity of this was divided tranſverſiy by many partl- WWF annula: 
tions, conſiſting of the membranes of the guts turned inwards, three ; 
and in the form of a vice, 1nail-ſhell, or winding ſtairs ; b which, 
ſpleen was double; his liver divided into two lobes; the gall ¶ heart u 
more bitter than ſour; the heart without a pericardium, a4 WW portion 
big as a hen's egg; the head almoſt nothing but a maſs of fleih, Wand ſou 
with little brains, and theſe had very few. meanders or wind- 
| _ 
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ſpherical ; the Uvea greyiſh; the Choroides of the 
the Retina; the bottom of this Choroides had that luſtre of 


| mother of pearl, obſervable in land animals, but the colours 
eſs vivid, and the Rering was alſo ſtreaked with blood veſſels 


What a peared very plain, 


In the lyon they obſerved in general, that, in outward ſhape, 


Wand in the ſtructure of many parts, as the claws, teeth, eyes, 
. tongue, beſides the reſemblance of the Viſcera or bowels, he 
Wis very much like a cat: In particular, they obſerved the ad- 


mirable ſtructure of his claws, the peculiar ſhape and poſition 


Wof his teeth; a very ſtiff neck; his Ge very rough and 


ſharp, with points, like claws, both for hardneſs and ſhape 
Ibis eyes very clear and bright, even in death; the eyes. of 


Wlyons, like thoſe of birds and cats, are furniſhed with a thick 


* blackiſh membrane, ſituated in the great angle, and ex- 
ending over the whole Cornea, reaches to the fmall angle of 
the eye; the fide of the Uvea, next the cryſtalline, is entirely 
black; the cryſtalline itſelf is very flat; and its greateſt con- 
Wvexity, in the anterior part, as in cats; the aqueous humour 
very plentiful, equalling almoſt a ſixth part of the Vitreaus; 
Band this plenty was thought the cauſe of their brightneſs after 
death: His throat was not above x + inch wide; his ſtomach 
Js inches wide, and 18 inches in length, and the guts 25 foot 
Wong ; the liver divided into lobes, as in cats; its cavity, under 
the gall-bladder, was full of gall, which was ſuppoſed to be 
che cauſe of this lyon's death: The gall-bladder was 7 inches 
long, and 1 4 large, and of a peculiar ſtructure z the ſpleen a 
foot long, two inches wide, and an inch thick; the kidney 

weighed a little more than ſeven ounces; the genitals were of 
2 peculiar conformation, cauſing this animal to diſcharge his 
ſurine backwards, and to couple like camels and hares + His 
lungs had fix lobes on the right fide, and three on the left; the 
annular cartilages of the —— were entire, excepting two or 
three; it was above four inches 1n compals, and very firm, both 
which, account for the dreadful roaring of this animal: His 


heart was dry, and no water in the · pericardium; greater, in prop 


portion, than that of any other animal's, being ſix inches long, 
and four inches broad at the baſis, and terminating in a ſharp 


Pet; 


ings; the eyes bigger than thoſe of an ox, hemiſpherical, and 
gat before ; the Scherotica was formed like a cup, very thin, 
but very hard; the Cornea very tender and ſoft; the cryſtalline 


perfect 
lame colour, and with a large perforation for the production of 
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point; it had very little fleſh, and was all hollow, with thy 
- ventricles very large, and the auricles very ſmall ; the carg. 
tids were as big as the ſubclavian branches, a very great pro- 
portion, conſidering the bulk of the brain, which was but tus 
inches any way; the reſt of the head was very fleſhy, and 
conſiſted of firm bones; by comparing the nallnefs of the 
lion's brain, with the great bulk of a calf's, it was judged, 
that the having a ſmall quantity of brains} is rather a fign of 

fierceneſs and cruelty, than want of wit. 


An Experiment of preſerving Animals alive, by blowing int 
their Lungs with Zellows; by Dr. Hook. Phil. Trau 
Ne 28. p. 539. - | 

D R. Hook, on diſplaying the thorax of a dog, by removing 

the ribs and diaphragm, and cutting his 4/pera arreriq 
or wifid-pipe, juſt below the Epiglottis, which he faſtned on 
the noſe of a pair of bellows; kept the dog alive, by the rec 
procal blowing up of his lungs; for by intermitting to blow, 
and ſuffering the lungs to ſubſide, the dog fell into convulſions 
but, upon inflaring the lungs a- new, he was ſuddenly revived; 
the Dr. cauſed another pair of bellows to be joined to the firl 
and pricking all the external coat of the lungs with the fleritle 
point of a ſharp penknife ; this ſecond pair was moved ven 

_ whereby the firſt pair was always kept full, and alway! 

lowing intp the Jungs, which became motionleſs, being thu 


kept diſtended, as faſt as the air eſcaped by the | ac holes 


in the external coat; and the event was, that the dog lay til 
his eyes moving very quick, and his heart beating very regus 
larly; but on intermitting to blow, and ſuffering the lungs to 
ſubſide, the dog would fall into dying convulſions, and be agan 
as ſoon revived by the inflation of freſh air: Towards the end d 
this experiment, a piece of the lungs was quite cut off; when, 
it was obſervable, that the blood freel circulated thro' them, 
not only, When diftended with wind, but alſo, when ſuffered 
to ſubſide : Which ſeems to prove, that as the bare motion 0 
the lungs, without freſh air, contributes nothing to the life d 
the animal, he being found to live, as well when they 
moved, as when not; ſo the want of motion in the lungs, wal 
not the immediate cauſe, of death, or of ſtopping the circulation 
thro' the lungs, as ſome. eminent phyficians had affirmed, but 
the want of a ſufficient ſupply of freſh air. 
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( 
{. Deſcriptien of Mr. Gaſcoigne's Micrometer; by the ſame. 
| Phil. Tranſ. Ne 29. p. 541. 

IN Pl. IV. F. 1. aaaa is a {mall oblong bra ſs box, ſerving both 

to contain the ſcrews, and their ſockets, or female ſcrews, and 
which it is fixed to the teleſcope, and to make the ſeveral 
hoveable parts of the inſtrument move very true, ſmooth, and 
a fimple direct motion; a round plate of braſs H, about 


imb of whoſe outſide is divided into 100 equal parts, and num- 
red 10, 20, 30, &c. thro' the middle of this plate, and that 
the box aaaa, goes a ſcrew very curiouſly wrought, and about 
te bigneſs of a gooſe-quill, and of the length of the box, 
hoſe head is ſo fred to the plate by a fixt ring, on the inſide, 
bd a ſmall ſpringing plate dd, on the outſide, that it is not in 
e leaſt ſubject to lhake ; the other end of this ſcrew 1s fixed 
pd made ſteady in the box by another little ſcrew, whoſe 
ball points fill the centre or hole, made in the end of the 
Inger ſcrew for this purpoſe ; a ſmall index ee, is fitted to the 


handle mm, to turn the ſcrew round, as there thall be occa- 
In, without any danger of diſplacing the index, it being put 
ry ſtiff on a cylindrical part of the head, and the handle on 
ſquare; that third of the fcrew, next the plate, is bigger 
an the other two thirds, by, at leaſt, rhe depth of the {mall 
gew; the thread of the ſcrew of the bigger third is as ſmall 
hain, as that of the ſcrew of the other two thirds; to the 
Weater ſcrew a ſocket F is fitted, fixt to a long bar or bolt gg, 
which is faſtened the moveable fight , ſo that every turn 
the ſcrew promotes the fight Y, either a thread nearer, or 
ther off from the fixt fight 5; the bar gg is made exactly 
ual, and fitted to two ſmall immoveable itaples x; there 
> 60 of theſe threads, and on the edge of the bolt or ruler gg 
> made 60 diviſions anſwering to them, and a {mall index 
At to the box aaa, denotes, how mauy threads, the cdges 
the two fights Y and i are diſtant; and the index ee ſhe ws on 
circular plate, what part of a revolution there is over; 
ry revolution, as was ſaid, being divided into 105 parts. 
the ſame time, that the moveable fight Y is moved for- 
rds or backwards, one or more threads of the _ coarſer 
ew, the plate pp, fig. 2, is moved forwards or backwards, 
many of the finer ſcrew, by means of the ſocket 4, to which 
ſcrewed ; This plate is to be fixed to the teleſcope by the 
=_  - O | icrews 
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tee inches over, is ſcrewed on to one end of it; the extreme 


ad of the ſcrew without the ſpringing plate, and above that, 
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ſcrews rr, ſo as the middle betwixt the fights may lie in the 
axis of the glaſs, and they either equally open from it, or ſhut 
towards it, in what manner ſoever che ſcrew is turned: Inſtead 
of the edges of two fights þ and i, ſome prefer thoſe fitted with 
hairs, therefore fig. 3. repreſents two fights 7 and /, ſo fitted 
with threads As u. Fig. 4. repreſents how the ſcrews are to 
be put on; the tube A D is divided into three lengths, of which 
BO is to be lengthened or ſhortened, as the object require; 
but AB is here added, that at A, you may put ſuch eye-glaſſey, 
as ſhall be thought moſt convenient, and in order to ſer then 
at the propereſt diſtance, there are indexes ſuppoſed to be a 
B; E is a ſcrew, for fixing the great tube in ſuch a manner, a 
by the help of the figures, any ſmaller part of ir may imme- 
diately be found, meaſuring only, or knowing the diviſions on 
BC, the diſtance of the objeA-glais from the 1ndexes; F is the 
angular piece of wood, lying on the upper ſcrew of the reſt; 
and this reſt is e by fig. 5. 

Dr. Hook ſuggeſts, that this reſt may be rendred more con- 
venient, if, inſtead of placing the ſcrew horizontally, it be ſo 
contrived, as to lie parallel to the equinoctial, or the earth! 
diurnal motion; for, by that means, the ſame thing may be 
done by the fingle motion of one ſcrew, which in the other 
way cannot be done, but by the turning of both ſcrews. 


An Experiment concerning the Manner of Reſpiration; by 
Dr. Lower, Phil. Tranſ. N“ 29. p. 544. 


AFTER the doctor had often conſidered the manner d 
reſpiration, he was induced by many obſervations to think, 
that the diaphragm or midriff is the chief organ therein; and 
to evince this, nothing ſeemed more probable than cutting the 
nerves, whereby its motion is performed; which accordingly 
he did, in the following manner: He made a perforation 1n the 
fide of the animal, between the 5th and 5th ribs, in the mid- 
dle of the thorax, juſt over-againſt the region of the heart, 
with a ſmall incifion knife, going no deeper os juſt the cavity 
of the breaſt; then taking it out, he put in a director, or 
{mall gu thruſting it in about an inch, and directing the 
end of it towards the Srernum, cloſe to the infide of the breali; 


and he cut upon it about an inch on the intercoſtal muſcle; 
this done, he put in his finger, and with his nail ſeparatcd ths 
nerve, that paſſes along the ſide of the pericardium toward 
the diaphragm; then he put in a probe, a little bent at che 
end, like a hook, and laid hold of the nerve, pulled it to th 


or! 
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orifice in the breaſt, cut it off, and ſowed up the wound very 
| the cloſe; the ſame thing being done on the other fide, and the 
ſhut dog preſently let Iooſe, he obſerved him draw his breath, like 
tead 2 wind-broken horſe. 
with The moſt obvious obſervations from this experiment are, 
itted 1. That the action of reſpiration is quite altered; for, as in a 
ew bound animal, the belly ſwells in inſpiration, by the diaphragm, 
in its contraction, acting on the bowels; and again in expita- 
ur; don, the belly ſubfides, upon its relaxation; to in a wind- 
broken horſe or dog, it is quite the reverſe, 2. It being cer- 
tain, that the lungs do not move of themſelves, bur wholly 
be & depend upon the expanſion of the thorax, by rhe intercoſtal 
muſcles and diaphragm; from this experiment, it appears, 
how much each of them a-part contribute. to reſpiration ; for, 
i inſpiration. being performed by the dilatation of the thorax, 
mY ind that dilatation ariſing, partly, from the intercoſtal muſcles 
elevating the ribs; and partly, from the diaphragm, by its 
contraction, departing; the lower ſmall ribs, in which it is 
t 


be inſerted, together with the Viſcera of the lower belly; and by 
| * their joint action, making all the ſpace they can, for the intro- 
1 miſſion of air to diſtend the lungs; when one of theſe agents is 
* made incapable of performing its part, the other muſt exert 
duet  itſc}f the more to ſupply that defect; and this is evident to 
ſenſe, for the diaphragm being rendred uſclefs, by cutting its 

ES nerves, the — muſcles elevate the ribs to a greater 
i im than they did before. 3. The manner of reſpiration, 
ing the ſame in a dog, whoſe diaphragmatic nerves. are cut, 
reſt and in a wind- broken horſe, it is more than probable, that the 


ae may be the ſame; or at leaſt, that this weakneſs might 
nz K at firſt ariſe from either a relaxation or rupture of theſe nerves, 


rding} The Effects of mixing ſeveral Liquors with the Blood, as ir 
1 in e come warm from the Veins; by Mr. Boyle. Phil. Tranſ. 
NT p-. 551+ 
HE honourable Mr. Boyle, in a letter dated Octob. 19th, 
1665, on occafion of the experiments about injections, 
by 8. Fracaſſats, publiſhed Nꝰ 29. p- 490, informs Mr. Olden- 
burg, that about three years before, he had mentioned at 
Greſham college to the Royal Socicty, an odd experiment on 
warm blood, as it came from the animal, viz, That w putting 
nto it a little aqua · fortis, or oil of vitriol, or ſpirit of ſalt, the 
Hood would not only loſe its pure colour and become dirty, 
but be in a moment coagulated; whereas, if ſome fine urinous 
| Q,z tparit 
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ſpirit, abounding in volatile falt, ſuch as ſpirit of ſaarmoniac, 
were mingled with the warm blood, it would be ſo far from 
curdling it or debaſing its colour, that it would rather make it 
look more florid than 3 and both keep it fluid, and preſerve 
it from putrefaction for a longer time; and that he deviſed this 
experiment to ſhow' the amicableneſs of volatile ſpirits to the 


ment 
with 


Tran 


blood 5 and 


of injecting ſuch liquors intg the veins of animals. 


Mr. Oldenburg confirms this relation, 1t ap aring from the 
e 


wrought deep into the ground. And why might not this ary 


ſſibly from this 8. er . might take the 2 


I 


caroti. 
arm, 


journals of the Royal Society that the honourable Mr. Boyle had bled 6 
communicated to them the above experiments in Dec. 1664. - the 
: the ma 
An Obſervation on the Epiploon by; S. Fracaſſati and Mal WW obſerv 
| pighi. Phil. Tranſ. Ne 29. p. 552- though 
f or caul, being viewed with a good micro. letting 
L ſcope, reſembles a great ſack, furniſhed with other ſmall in that 
ones, which contain collections of fat; there are many veſſel, ¶ berted 
which may be called adipoſe or fatty, iſſuing out of this men- {ounces 
brane, which ſpreading themſelves all over the body, convey fat {Wreceivec 
to it, in the ſame manner, as the arteries do the blood; where. both in, 
ver fat is found, there are alſo numbers of theſe little ſacks ob. : 
ſerred, wherein this fat is contained; whence it is, that in len Medica 
and emaciated bodies, inſtead of fat, you find nothing but empty 
{kins, or veſicles. The ſtructure of theſe ſacculi and of the ad: D R. 
poſe veſſels ſufficiently ſhows, that the fat is not formed by A 
chance, out of the thick vapours of the blood, as is commonly ¶ Not three 
thought; nor, that its chief uſe is to cheriſh the natural heat, it Wiſe robuſt 
ſeeming rather to conduce to the allaying the acrimony of the {ſhaving n 
ſalts in the blood and ſeroſities; for lean perſons, and ſuch ae comp 
have had their caul cut out, are more ſubject to rheumatiſm er, it be 
lienteries, and the like diſeaſes, that ariſe from the ſharpnels d {ut any e 
humours, than fat people. | | _ 1 
aade on: 
Of Orange and Citron Trees and their Fruit. Phil. Tra Hr age, þ 
| Ne 29. p. 553- : pileptic 
| A T Florence they have orange-trees, that bear a fruit, which inject 
is citron on one fide and orange on the other; and this peptic 
alſo confirmed by an ingenious Engliſh gentleman who had {en beſe had 
of them at Paris, and a Provincial there pretends to keep duch mil, 
orange-trees all the winter long, without any fire, tho' they re maid 
main in the earth; and are not put in boxes: This is thought 088" going 
be done by a peculiar ſort of dung, uſed for that purpoſe, ant ey 11 
all t 
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iac, WI ment be made about London, whoſe latitude is much the ſame 1 
rom T with Paris? 1 


oY Tranfufon praftiſed on @ Man in London; by Dr. Lower and 
Ir 


this Edm. King. Phil. Tranſ. N“ 30. p. 557. a | 
the J HIS experiinent was performed on Mr. Arthur Coga, v1 
2 Nov. 23d, 1667, after this manner; having prepared the 1 
carotid artery in a young ſheep, and penn vein in — man's þ 
the arm, with as much eaſe as in common phlebotomy, he was 1 
had bled fix or ſeven ounces; then inſerting quills into the two pipes + 
in the two ſubjects, to convey 'the ſheep's arterial blood into 159 
the man's vein, it ran freely for two minutes, and a pulſe was 19 
Ma. obſerved in the vein beyond the end of the ſilver pipe, and it was i 
thought, he received nine or ten ounces of blood ; for at firſt $4 
icro. letting the ſheep's arterial blood run into a 2 for a minute, | "| 
(mal in that time there was a diſcharge of 12 ounces, but the pipe in- 4 A 
els, WY terted into the vein, being J Jeſs than that thro' which the 12 1 
nem ounces ran in a minute, we may ſuppoſe the quantity of blood 1 
vf received to be as above. The patient found himſelf very well, 17 
here- both in, and after the operation. | 14 
ob- 4 
hl Medicated Liquors injected into human Veins ; by Dr. Fabritius. 4 
mpty Phil. Tranſ. Ne 30. p. 564. * 
adi. D* Fabritius injected by a ſyphon, about two drams of 4 
d by a laxative medicine into the median vein of the right arm | oy | 
nonly Wot three patieuts in the hoſpital at Dantzick ; one of them was 0 
at, 1 robuſt ſoldier dangerouſly infected with the venereal diſeaſe, 4 
f the having nodes on the bones of his arms: Upon injecting the liquor, 14 
chu e complained of great pa ins in his elbows; about four hours af- 
im rer, it began to work, and the patient had five ſtools; and with- 


ut any other medicines the protuberances diſappeared, and the 
liſeaſe was entirely removed. The two other experiments were 
ade on a married woman of 35, and a ſervant maid of 20 years 
ff age, both of whom had from their birth been afflifted with 


pileptic fits: They both underwent this operation, and there 


vhich as injeQed into their veins a laxative rofin diſſolved in an anti- 
his b pileptic ſpirit; ſome hours after the injection, the former of 
1 {cen bete had gentle ſtools, and the next day — fits recurring, were 
keep ach milder, and are fince altogether vaniſhed. The other, vzz. - 


he maid had the ſame day four ſtools, and ſeveral the next day; 


ey It id h. | | 
0 1 going into the air, taking cold, and not obſerving any diet, 
e fickened and died. It is obſervable, that after the injection, 


hey all three had violent and frequent vomitings. 


of 
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ther, the ſaid tide ſets from the ſouth-eaſt to north-weſt. 
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Of the Tides, Wells; of freſh and ſalt Water, and of the Whale 7 ft 


Fiſhing, Sc. at Bermudas 3 by Mr, R. Norwood. Phil. the 
Tranſ. No 30. p. 565. 
| is high water at Bermudas about ſeven o'clock at new moon, 
and in ſome creeks an hour or two later: The water riſes but 
little, as about four foot at high-water, but at the ſpring-tides, it 
may be about a foot more; the tides without are very various in 
their ſetting ; ſometimes the tide of flood ſets to the eaſtward 
ſometimes to the weſtward ; but in fair, calm and ſettled wes 


Wells of freſh water are ſometimes dug within 20 yards or 
leſs of the ſea, which riſe and fall with the tides, as do moſt aſ 
the wells in the country, tho' further 7 They dig till they 
come almoſt to a level with the ſurface of the ſea, and then they 
find either freſh or ſalt water; if freſh, on digging two or 
three foot deeper and often fewer, they come to ſalt water: If i 
be a ſandy foil or a ſandy crumbling ſtone, thro' which the us 
ter gently filtrates, they uſually find freſh water, but if hard 
Iime-ſtone rocks, between whoſe chinks the water paſſes it is {al 
or brackiſh, 

The whales of Bermudas are leſs than the Greenland, but 
ſwifter and more lively, fo that when ſtruck in deep water, 
they preſently plunge with ſuch violence, that the boat is u 
_— of being pulled down after them, unleſs the rope be 


never ha 


timely cut; on which account, they uſually ſtrike them che wor! 
Mallow water; their boats are very ſtout and good, with fix Thep 
dars, and they can row, them forwards or backwards, as they i gether u 
have occaſion; and if they row up gently to the whale he will dividend 
hardly avoid them; in the mean time the harpineer taking by the h 
his opportunity, ſtrikes his harping-iron about or before the Mticneq, - 

„ rather than towards the tail; theſe harping-irons am Mas divide 
much like thoſe uſed in England in ſtriking porpoiſes, aſi; o; bu 
they are of extraordinary good metal; that will not break, bu Ml: i requ 
wind about a man's hand ; to the harping-iron a ſtrong lithe ** that no ti 
is faſtened, and a ſtaff is put into its ſocket, which when ite common 


whale is ſtruck, comes out ; and ſometimes they ſtrike another elf, but! 
iron, or dart lances till they have killed him, Mr. Norero mpoſſibl. 
could not tell whether they found * e in theſe whales an odd ar 
as they db in thoſe of the Bahama iſlands; which latter, yielding Meyer num 
not ſo much oil as the whales of Bermudas, are furniſhed wil 


great teeth and are very ſtrong. Diy 


7 
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7% find the Year of the Julian, Period; by R. P. de Billy, and 
the demonſtration that method; by Mr. J. Collins. 
Phil. Tranſ. Ne 30. p. 568. 


Ultiply the folar cycle by 4845, and the lunar by 4200 
M nd ne of the 10 on by rs then divide as ſum 
of theſe products by 7980, which is the Julian period; the re- 
mainder of the diviſion, without regarding the quotient, will be 
the year of the Julian period required; e. gr. let the cycle of the 
ſun be 3, of the moon 4, and of the indiction 5, multiply 4845 
by 3 and you have 14535, and 4200 by 4, and the product is 
16800, and 6916 by 5, gives 34380; the ſum of the products is 
65915, which divided by ) 980, gives 8 for the quotient, and 
the remainder, 2075, is the year of the Julian period. 

The Julian period is a baſis, whereon to found chronology, 
not liable to controverſy, as the age of the world is, and it is the 
number 9980 which is the — 2 of 28, the ſolar cycle; 
into 19, the lunar cycle; and into 15, the indiction: Archbiſho 
Uſer informs us, that Robert Lotharing, biſhop of Hereford, 
firſt obſerved the advantages thereof; 500 years after whom, it 
was fitted for chonlogicel uſes by Foſeph Scaliger : This pe- 
riod is ſuch a limitation to chronology, that in 7980 years, the 
number of the ſun's cycle, the prime and the year of the Roman 
induction, which relates to their ancient laws and records, can 
never happen alike; biſhop Uſer ſuppoſes it to exceed the age of 
the world by 509 years. 92 

The problem may be thus propoſed; any number of diviſors, to- 
gether with their remainders after diviſion _ giveth, to find the 
dividend ; This problem was long ago reſolve Fohn Geyſius, 
by the help of particular . ſuch as thoſe abovemen- 
tioned, * theſe fixt multipliers are defined to be ſuch numbers, 
a divided by the other diviſors, or their product, the remainder 
Is 0; but divided by their own diviſor, the remainder 1s an unit. 
lt is required that the given diviſors be primes to each other, x. e. 
that no two or more of them can be reduced to leis terms by any 
common diviſor: For, if ſo, the queſtion may be poſſible in it- 
(elf, but not reſolvable by help of ſuch multiphers, ſuch ** 
Impoſſible to be found; and the reaſon 1s, becauſe the product 
an odd and even number is always even, and that divided by an 
fren number leaves either nothing or an even number, 


28 | 4845 
Diviſors 19 > The multipliers relative to them are < 4200 
15 6916 


The 
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The definition affords ſufficient light for the diſcovery of thef: 
numbers; to inſtance in the firſt, the product of 19 and x i, 
285, which multiply ſucceſſively by all numbers, and divide by 
28, till you find the remainder required: Thus, twice 2835, i; 
570, which divided by 28, the remainder is 103 allo thrice 28 
is 855, which divided by 28, the remainder is 15. Thus if yon 
try on ſucceſſively, you will find that 17 times 285, which 
4845, is the number required, which divided by 28, the . the u. 


mainder is an unit; hence we ſhall find that To 
4845 0 ; I9, 15, 17 Lord, 
4200 > is equal to the ſolid, or product of < 28, 15, 10 f the 
6916 28, 19, 13 hich 


For the demonſtration of this rule we argue thus: 

I. Each multiplier multiplied by its remainder, 1s divided by 
its own diviſor, leaving that remainder ; for, each multiplier was 
defined above to be a multiple of its own diviſor, - an unit: To 
Wherefore multiplying it by its remainder, only renders it a The 

reater multiple to the {aid divifor, + an unit multiplied by b 
the remainder, which is no other than the remainder itfelf, but 
if o be the remainder, that product is deſtroyed. | 

II. The ſum of the — 2 divided by each reſpective div g 
for (by 1.) leaves its own proper remainder ; for the firſt pro- 45 
duct is meaſured by its own diviſor, leaving its proper remainder; Ad th 
and if we add thereto the reſt of the — 2 we only add 2 de, 
multiple of its own diviſor, which encreaſes the quotient but not 
the remainder: In particular the ſecond multiplier is 28 Xx 155 
10 X'remainder, all which is but a multiple of 28; and ſo the 
third product, is 28 X 19 & 13 X remainder; and what has 
been ſaid concerning the ſum of the products, being divided by 
the firſt diviſor, and leaving its proper remainder, may be ſaid of 
each reſpectively. ; 

III. The ſum of the products divided by the ſolid of the three 
diviſors, leaves a remainder qualified like that ſum: For that 
ſum (by 2.) is no other, than the firſt product encreaſed by ad- 
ding a juſt multiple of the firſt diviſor, which enlarges the quote, 
but alters not the remainder ; by parity of reaſon, the ſubtracting 
a juſt multiple thereof, alters only the quote, not the remainder; 
but the ſolid of all the 2 multiplied here by the 


Walls on a 
Py 7, the 
all on a 
eeding © 
dd its ey 


quote, as there by the remainder, is no other than a juſt multi 
ple of the firſt diviſor ; wherefore the remainder, after this di 
viſion, is of the ſame quality with the ſum of the products, and 
divided by the firſt diviſor, leaves the remainder proper thereto; 
and ſo of the other diviſors. 
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To illuſtrate this rule, take the following example; 

fl . 4 products. 

1 un's cycle, 2 | 9 12112 
: by In the year 1668 Moon's — | 36 the malig $2556 —— 
„ Iadiction, 6 6916. 41496 

255 The ſum of the products is 22982 t, which divided b 
you 980, the remainder is 6381, the year of the Julian — 
0 18 m which ſubtracting 509, there remains 5672, for the age of 

te. che world, according to archbiſhop Upper. 

To find the year of the Julian period for any year of our 
Lord, we ,muft know the prime, cycle of the ſun, and number 
f the Roman indiction for the firſt year of the Chriſtian ra, 
rhich Mr. Sreet comprehends in the following verſe, 


When 1, 9, 3 to the year have added been 

Divide by 19, 28, fifteen. 
The remainders are the cycles and indiftion of the given year 
ff Chriſt, and thus they were found above for the year 1668. 
The uſe of the prices is to find the 2 and thereby: the 
oon's age, time of high water, Cc. the ſolar cycle is uſeful in 
inding the Dominical letter, and thereby to know the day of the 
week, on which any day of any month falls; but this is more 
afily obtained, by finding on what day of the week the firſt of 


8 lurch happens for ever; which is thus; to the number wo - 
der; Md the year of our Lord, and its even fourth part, neglecting the 
dd 2 Wcmainder, if any; then divide that ſum by 9, and the remain- 


ler, neglecting the quotient, ſhews the number of the day of the 
week, —_— Sunday, firſt ; if o remains, the firſt of March 


> the als on a Satur ay. Thus 2-j1669-5-417=2088 being divided 

has dy 7, the remainder is 2, ſhewing the firſt of March 1669, to 
oy al on a Monday: If it were required to do this for years pre- 
Wi 


eeding our Saviour's nativity, then take this rule; to the year 
dd its even fourth part, divide the ſum by 7, and the remainder 
ews the day of the week, accounting Sunday firſt, Saturday 
econd, and 10 backward. 

To find what day of the month, in the firſt week of each 


lucte, Wronth happens to be on the ſame day of the week, with the firſt 
ching Me March; uſe the following verſes, wherein the 12 words re- 
any te to the 12 months of the year, accounting March the firſt. 
Yi Aſk Endleſs Comfort, God Enough Beſtows, 


From Divine Axioms, Faith Confirmed Grows. 
The alphabetical number of the firſt letter of the ward proper 
| > given month, is the anſwer 5 e. g. If the month were * 
or. I, Th | 
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$44.8 | X 8 Es 
the word anſwering thereto, is endleſs, and E is the fifth letter in of the 
the alphabet: Wherefore conclude, that the firſt of March ad im- 
the fifth of April do for ever happen on the {ame day of thy few m 
week. | 3 ag ute 
To find on what day of the week the firſt day of each month 5 * 
hap ens: Suppoſing the firſt of March known, it mi ht be found exper; 
out by the former problem, but the following verſe, beginning wood 
with March like the former, is readier for the purpoſe z The f 
| A Dreadful Fire, Beholders _ Gaze, former 
Chaſtiſed England. Ah! Cruel Fatal Blaze. ng by 
In 1669, the firſt of March is Monday, I would know abe e 
at Jay of the week, the firſt of October happens; the 72 1 th 
anſwering to that month, is England, then A Monday, B Tu: * 1 
day, &c. and E Friday, which is the day ſought. thy 
To find on what day of the month, the fun enters into ay :nd th 
fign of the 2zodiack ; the following verſe may ſerve for thi by = 
urpoſe. ns Mp f 
e Charles Brought Content, Divers Eels ate, . 
Envy, Fear, Dolour, Danger, Bid Adieu. others ; 
Here again, the 12 words refer to the 12 months, and March, . fir 
is the firſt: To the number of the letter of the alphabet, de bons 
word begins with, add 5. e. gr. Fear is the word for October, au 2dmidi, 
P the fixth letter: Wherefore the ſun enters into the eighth figh Exp. 
viz. Scorpio, on the 13th of October. | Yung 
| x , 17 : Fo 
Experiments concerning the Relation between Light and A ir i 2 
Pining Wood and Fiſh; by Mr. Boyle, Phil. Tranf, Ne 3188 pic 
p-. 581. eee . "mars 
Exp. I. nourabie Mr. „on thence 2 
= 1 ſhining rotten wood, + þ the bi — a groat cor not u 
leſs, into the receiver of an air pump, found that after the f E. 9. 
five or ſix exſuctions, it loſt not its light; but afterwards, as the without 
air was exhauſted, it grew more and more dim, till at laſt, abo chat of 
the tenth exſuction, it emitted no light at all. bie 
Exp. II. As the external air was radually admitted, he 0b ing care 
ſerved the ſeemingly extinguiſh'd light to revive ſo faſt, that i nn ve 
ſcemed like a little flaſh of lightning, and the brightneſs of te . p. 
wood was greater than when firſt put into the receiver; upon it exhauſti 
cluding it in a very {mall receiver of clear glaſs, he found that i ſhining. 
his, the light would begin to grow faint, at the ſecond, or 1 - Exp. 
leaſt, the third exſuction of air, and at the fixth or ſeventh wou Tkining 


guie diſappear. xp. Ul 
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Exp. III. That he might diſcover whether this luminouſneſs 
of the wood, would be affected like a live coal or the life of an 
animal, and be quite extinguiſhed, upon excluding the air for a 
few minutes; he exhauſted the receiver till the light of the wood 
quite wy * , tho" the air was excluded for about a quarter of 
an hour; but it happening then to be too late to proſecute the 
experiment any further, the air was admitted, upon which, the 
wood recovered its light, tho' it ſeemed leſs vivid than before, 
The following night, a piece of wood was put in, bigger than the 
former, above an inch long, which ſhone very ſtrongly ; and hav- 
ing by a few exhauſtions quite deprived it of light, it was left in 
the exhauſted receiver for a full half hour, but ſome air getting 
into the receiver ſpoiled the experiment. 5 
Exp. IV. He obſerved, that the effect, the withdrawing of 
the air, has upon a body in the receiver, is more confiderable 
ſome minutes after, than immediately, upon ceafing to pump; 
and thus, bodies, whoſe light is not made wholly to difappear, 
dy continuing for ſome time longer in that ſtate, might probably 
loſe their remaining light; to confirm this, he put in a body that 
was not wood, ſome of whoſe parts were more luminous than 
others; and having exhauſted the air, the brighter * ſhone 
but faintly, but by continuing it therein, he perceived the lumi- 
nous portions to become ſtill dimmer and dimmer; but upon the 
admiflion of the air, the body began to ſhine again. | 
Exp. V. The rarefaction of the air having ſuch an effect on 
ſhining wood, he would try, what the compteſſion of it would 
do: For which end, he included a piece of the wood in a little 
ompreſſing inſtrument, ſuch as that deviſed by Dr. Hook; but 
tho the air was forcibly enough impelled into the gia, yet by 
reaſon of the thickneſs required in ſuch glaſſes, and the * 
thence ariſing, he could not then determine, whether any change 
wy or not were made in the Iuminouſneſs of the wood. : 
Ep. VI. In order to try, whether a fmall ny of air, 
50 without renewing it, could ſuffice to maintain this light; tho? not 
about that of a live coal, or a piece of match; he hermetically ſealed 
be ch a piece of ſhining wood in a tube of clear thin glaſs; which be- 
55 ig carefully done, the wood retained its light very well and 
2" " hone very briſkly, and that for a conſiderable time. | 
Exp. VII. He put a piece of red hot iron into a receiver, and 
2 ce the air ſeemed to have no effect on it to diminiſh its 
ning. 
. Exp. VII. Having hermetically ſealed up a ſmall piece of 
woul lining wood in a —_ _ 40 putting it into a wall re- 
8 — 


ceiver, 
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of light, which ſhows that the motion of bodies, as the corpuſ 
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ceiver, he exhauſted the air and afterwards re- admitted it; by 
neither way was there perceived any ſenſible decrement or increaſe 


cles of light, may be freely made in Vacuo without the afliſtance 
of a medium or vehicle. | 

Exp. IX. He put into a cylindrical tube, whoſe bore wa 
about half an inch, and its length a foot or more, a piece of 
ſhining wood, wedged in with cork towards its ſealed end, to 
keep it from falling, which he inverted into another glaſs full of 
quickſilver, and both were put into a long receiver, and pump 
ing a little, that the air in the tube, expanding itſelf, might de- 
preſs the mercury, and eſcape into the receiver, and then admit. 
ting the external air, that the mercury might Gf the cavity of the 
tube, now freed from ſo much of its air; after this he pumped 


again, and obſerved, that as the air in the tube, by its ſpring, ex 
anded itſelf more and more, the ſhining wood grew dimmer and 


This ſuddenneſs, with which theſe bodies were re - Kindle 


dimmer, till at laſt, it ceaſed to ſhine ; but uporr re-admitting the ſently 
air, the quickfilver was driven up again, and the air above the ſpirit « 
mercury reſtored to its fomer denſity, upon which the wood re- WWririt 
covered alſo its light; the air, when expanded, reached to about not ext 
a foot or more from the lealed end to the ſurface of the mercury, WW of ſhit 
and when condenſed, it took up three inches only. Ali 
Exp. X. He put a ſhining fiſh into a receiver, whoſe belly, Wlioht o 
and {ome parts of the head were more luminous than the reſt; N latter i: 
and upon exhauſting the receiver, it appeared that the abſence « be tot: 
the air did conſiderably leſſen, and in ſome places 7 go the uod, 
light of the parts that ſhone leſs ; but the belly appeared as h. Mieren th 
minous as before; and upon admitting the air, the light ſeemed a live 
to revive and encreaſe. | 3 nutes; 
Exp. XI. He put into a receiver ſmall pieces of rotten fill, WWyhole « 
and excluded the air for 24 hours, but upon its admiſſion, the which { 
fiſh regained its light, | 3 9 the latt 
= XII. He put a piece of ſhining fiſh into a wide-mouthed wood is 
glaſs half full of fair water, and placing it: in a receiver, he .. 
exhauſted the air; and he found that neither the abſence nor the V Blen 
admiſſion of the air had any great effect on the light of the im 
merſed body. e e | H 
All theſe experiments were made with whitings, which art wW 
the fitteſt of any for ſuch trials. 3 & an! 
Leb. XIII Upon including a piece of ſhining fiſh into n col 
exhauſted. receiver, for 48 hours, in which time its light vaniſh led th 
ed, but on the ingreſs of the air, it recovered its _— agall lo conc 
- op nat the | 
the | 
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but che firſt contact of the air revived ſome ſuſpicions in him, about 
eaſe ¶ the poſſible cauſes of theſe ſhort-lived apparitions of light, which 
pu; diſcover, themſelves upon men's coming in, and conſequently ad- 
ance mitting freſh air into vaults, that had long ſhut up. | 


A Compariſon between live Coals and ſbining Wood; by the 

* porefe Same. Phil. Tranſ. N“ 32. p. — * ” 
|, to 5 OTH live coals and ſhining wood emit a native light, and 
not an adventitious one, for they ſhine the more vividly, the 
mp. darker the place is made: They both require the preſence of the 
t de- ar, and that of a particular denfity ; ſhining wood and a live 
mit. coal, being deprived for a time of their light, by excluding the 


« — 3 TH — 
8 "2 £0 _— 6 


f the I contiguous air, preſently recover it on the admiſſion of freſh air; 
nped i they are both eafily extinguiſhed by water and many other 
5 en. liquors; this is plain as to coals; and upon wetting a piece of 
ran ſhining wood with a little common water in a clear glaſs, it pres 
gte {ently loſt all its light; the event was the ſame, by trying ſtron 

e the ſpirit of ſalt, weak ſpirit of fal-armoniac, as alſo high rectifi 

d e. pirit of wine, and rectified oil of turpgntine ; as a live coal is 


not extinguiſhed by the coldneſs of the air, fo neither is a piece 
of ſhining wood. f 22 
A live coal and ſhining wood differ in this, that whereas the 


belly, light of the former is readily extinguiſhable by compreſſion, the 
reſt; latter is no ways affected by it; a live coal will in a few minutes 
ce of be totally extinguiſhed by excluding the air, whereas ſhining 
te the wood, will immediately recover its light on the admiſſion of it, 
as lv eren tho' excluded for af an hour; they differ allo in this, that 


Wa live coal being put into a ſmall cloſe glaſs, dies in a few ms 
nutes ; but a piece of ſhining wood will continue to ſhine for 
whole days: A coal, as it burns, emits a great deal of ſmoke, 
which ſhining wood does not; a coal jn ſhining waſtes, which 
the latter does not; a live coal is actually hot, whereas ſhining 
wood 1s not ſo-much as luke warm. | 


A Blemiſh in a Horſe's Eye; by Dr. Lower. Phil. Tran. 
33 ST. * . 
HE 'eyes of horſes are ace with a peculiar blenuſh, 
which 1s uncommon to other animals, and not taken notice 
f by any author; it is a ſpungy excreſcence, commonly of a dark 
Mu fax Lars growing out of * edge of that coat of the eye, 
aniſh- Nralled the Cvea, which depraves the fight, or totally deſtroys it: 
again Jo conceive the manner how it is done, it muſt obſerved, 


| upon {it the Lvea is a muſcular caat, contracting and dilating uric, 
* 
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for the admiſſion of fo much light, as the eye can bear; ſo that 
the brighter the light is, the greater the contraction, and the 


darker the place, the greater the dilatation, as may be plainly that 
ſeen in a cat's eye; if that unge ſubſtance be ſo large, or in and 
number ſo many, as: to grow in ſeveral places about the Pupill, — 


or fight of the eye, where it contracts itſelt, the fight is ven 
much, or totally obſtructed, and c uently the horſe ſees + 
little or nothing at all; as the doctor. obſerved in ſome horſe, 
which being brought out into ſun-ſhine, could not ſee at all, and © t 
would ſuffer their, pupil to be touched- without winking; but the 


ſame horſes, being led back again to the ſtable, the Uves in that e! 
dark place dilating itſelf, they could ſee very well again, and nete 
would not ſuffer his finger ncar their eye, without winking and WW 3r*” 
toſſing their heads; and he was told that they were apt to ſtumble dm 
in the day · time, if it happened to be bright and ſun-ſhiny, but paſſe 
would travel well and ſecurely in the ev and in dark cloudy of the 
weather. The doctor thinks that this diſorder proceeds riot fron ly, to 
ſtraining in great draughts or races, &c. becauſe he has.obſerred n 
theſe excreſcences in young horſes, of three or four years old; and fi 
| which, after they have been taken up from graſs, and kept with Clear, 
dry meat, have very much abated ; but upon being turned out = 


in to graſs in the ſpring, grew to the uſual bigneſs: And 
whether they proceeded from their moiſt feeding, or holdi 
down their heads, whereby a great flux of humours was Jerin 
to that part, he could not determine. The larger and more 
numerous theſe excreſcences are, the more the fight of the eye | 
in danger of being obſtructed; the excreſcences, on the upper 
age f the Lea, are apt to grow the largeſt, and hinder thx 
fight moſt; thoſe on the middle of the Uvea, do more obſtrut 
the fight, by diſtracting the object, then thoſe on either corner d 
it: The cure can, only be expected from a drying kind of diet; 
tho' ſomething may be deviſed to ſhade the eyes externally, an 
keep them from being expoſed to the ſun, whereby the pupil wil 
not be ſo cloſely contracted, nor conſequently the fight ſo mui 
obſtructed. | 6 1 N 


Of Spots in Venus 3 by S. Caſſini. Phil. Tranſ. No 32. p. 
& Caſiini diſcovered, Oftov. 14th, 1666, 5 h. 45'. P. m. i 

near the centre of Venus, on the northſide, a part bright? 
than the reſt; and he obſerved at the fame time, weſtward 
two obſcure ſpots, ſomewhat oblong ; which parts he could uo 
well fee again till April 28th, 1667, when, about a quarter 
an hour before tun-rifing, he ſaw a bright part, fituated * 
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the ſection, and diſtant from the ſouthern horn, a little more 
than + of its diameter; and near the eaſtern ring he ſaw a dark 
and ſomewhat oblong ſpot, which was nearer the northern than 
the ſouthern horn; at fun- riſing he perceived, that this bright 

rt was diſtant from the fouthern horn, 3 of its diameter; and 


very e was ſurpriſed to find, that the ſame motion, which was 
ſees made from ſouth to north in the inferior part of the diſt, was 
ries, on the contrary made from north to ſouth in the ſuperior part; 
de next day, at ſun- riſing, that bright part was not far from 
* the ſection, being diſtant from the ſouthern horn + of the dia- 


meter: When the ſun was 4* high, the fame was ſituated 
near the ſection, and remote from the ſouthern horn # of the 
diameter; the fun being elevated 69. 107. it ſeemed to have 
paſſed the center, and to have been interſected by the ſection 


? ” of the diſk; the ſun being) high, it appeared more norther- 
'c y. together with two obſcure ſpots, firuared between the ſec- 
: I tion and circumference, and equally diſtant from each other, 
wy and from each horn, on both fides: And the ſky being very 
key clear, he obſerved the motion of the bright part for 1 3 hwy 
C 1 lich then ſeemed to be made exactly from ſouth to north, 
: 11 without any ſenſible inclination either eaft or weſtward : May 
K. ioth and 13th before ſun-rifing, he obſerved ſtill the — 
y = part near the center northward : Zune 5th and 6th, before ſun- 
— riſing, he obſerved the ſame between the northern horn and 
| 1 the center of the planet, and he remarked the ſame irregular 
© ation in the obſcure ſpots. Theſe appearances in Venus, 
Ni were ſeen for ſo ſhort a time, that it is difficult to know when 
Miu hey return to the fame place; yet this he aſſured, ſuppoſing 
tes bat this bright part of Venus has always been the ſame, that it 
'C diet: ompleats its motion either of revolution or libration in leſs 
5 „me than a day, fo as to return in abbat 23 hours to the ſame 


pil 0 | uation in this planer, but yet with ſome irregularity. 

* The Cure of an inveterate Phrenſy,. by Transfuſion ; by | 
M. Denis. Phil. Tranſ. N* "I 617. 22 * 

rk patient is about 34 years of age: His phrenſy was 

| thought to be owing to a diſappointment in love; his firſt 

m. W was very violent, and laſted ten months without any inter- 


right al; afterwards he recovered, and married; bur in a year's 
11 3 he relapſed again, his madneſs continuing _ him for 
0 ne or ten months without any reſpite; and thus he relapſed, 


and was cured ſeveral times in the compals of 7 or 8 years. 
Dec. 


| ſhewed a ſurprizing calmneſs, and great preſence of mind, in 
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Dec. 19th, 1667, M. Emmeresz opened the crural artery of 4 
calf, and after the neceſſary preparations, and drawing about Han 
ten ounces of blood of the right arm of the patient, he trans- {ello 
fuſed into him about five or fix ounces from a calf; next morn- rupt 
ing he ſeemed to be a little ſober, and after taking from him effec 
two or three ounces of blood, there was a ſecond transfuſion, BW big, 
more plentiful than the firſt, made into his left arm, the pi- more 
tient being thought to have then received more than a whole Wi pccul 
nd; as the blood began to enter into his veins, he felt 2 ¶ prod 
eat along his arm and under his arm- pit, as in the firſt trans- or F. 
fuſion; his pulſe roſe, and a plentiful ſweat came over all his Wi appea 
face; he complained of great pains in his kidneys, and that he nem 
was fick at his ſtomach, and ready to choak, unleſs ſet at liber- Wi of a ( 
ty; upon which the pipe that conveyed the blood was taken Nof a f. 
out of his arm, and whilſt the wound was cloſing, he yomited of her 
2 great deal of bacon and fat, he had eaten half an hour before; ¶ chat ſe 
he had an inclination to make urine, and to go to ſtool ; bei ſudden 
put to bed, he fell a- ſleep about ten o'clock at night, — 
waked not till about eight next morning; at which time he 
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expreſſing all his pains, and a general laſſitude he felt all over 
his limbs; he made a great glaſs full of urine, as black, as if 
it had been mixed with ſoot; next day he filled another uri- 
nal with his water, almoſt as black as that of the preceeding 
day; he bled at the noſe very plentifally, upon which it wa 
thought proper to take two or three porringers of blood from 
him; next day his urine began to clear up, and afterwards by 
little and little recovered its natural colour: There was a third 
trans fuſion deſigned, but obſerving ſo great an amendment in 
his carriage, that reſolution was quite laid aſide; he is at pte- 


ſent of a very calm ſpirit? performs all his functions very well, W'pples \ 
and ſleeps ſound, only now and then complains of troubleſome {lance 
dreams. f wome 


womar 


A. Hermaphrodite; by Dr. Tho. Allen, Phil, Tran Wccame 4 


N' 32. p. 624. ircumſt; 
MIDST. the various and uncommon Juſis, or rather er com 
errors of nature, there is no inſtance more extraordinary Necame 
than the preſent; this hermaphrodite is not to be reckoned Mason m 
either among thoſe obſcene women, called by the Greeks T. ptom 
bades, and who were frequently to be met with in Eg, c, and 
to be equalled by any deſcription yet extant: The name 0 e 
vel, a 


the perſon is Ann Wild, born Feb. 2d, 1647, at _—_—_— n 
n 


Vor. 
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put Hanpſbire: At fix years of age playing and wreſtling with her 
n$- fellow children, there appeared two tumors like Hernias or 
rn- ruptures; in reducing which, all the care of ſurgeons was in- 


um effectual; for they proved to be teſticles, which now grown 
ion, big, and included in a Srotum, ſeemed to differ in nothing 
pa- more from thoſe of a man, than that each teſticle had its own 
ole peculiar and diſtinct Scrorzm, but in ſuch a manner that, the 
It a production of both formed the Labia of the Vulva; in the Sinus 
ans- or Fifſura magna, the Nymphe and Caruncule Myrtiformes 
his appeared entire; and half the Vulva was covered with a thin 
t he membrane from the Perineum, and there was no a pearance 
ber- WW of a Citaris; the Nerus, and its neck were exactly Vike thoſe 
of a female; ſhe paſſed for a woman till the thirteenth year 


ited of her age, was clad as ſuch, and performed all the duties of 
fore; chat ſex; till once happening to be kneading dough, all of a 
ei ſudden, a Penis, which till then lay concealed, broke forth, 
I to the great ſurprize of the patient; in an erection it was 
e he about four inches long, and its fituation was the ſame with the 
d, in Penis of a man, furniſhed likewiſe with a Glans, and a Præpu- 


tim faſtened to the Frænum, in the ſame manner as in the 
male; but the Glans being imperforated, tho” it ſeemed to be 
overed only with a thin membrane, that might be eafily per- 


r uti. 

edins rated, denied egreſs to the Semen, wherefore it made its 
t wa Way thro' the Pudendum Multebre, poſſibly in a refluent manner: 
from At fixteen years of age, her Men/es began to flow periodically 
ds by nd regularly, and continued ſo for two years, at the end of 
third Which, they ceaſed, and ſhe began to have a beard, and all 
ent in er body was covered with hair; her voice, habit of body, and 


lair of her head reſembled thoſe of a man, the breaſts and 


ſtance from each other, and the Nates were ſmaller than thoſe 
ff women; ſhe had the paſſions of both ſexes; at the fight of 
woman her Penis was erected, and at the fight of a man it 
ecame flaccid: It may not be improper to ſubjoin this one 
reumſtance, that as one night ſhe was making merry with 


rather ¶ er companions, ſhe caſt her eyes upon a handſome man, and 
dinary ecame fo much in love with him, that the exceſs of her 
ckoned ſſlion made her hyſteric, which appeared not only from the 
2s Tri WP ptoms, ſuch as a ſwelling of the -{bdomen, ſinging, laugh- 
ypt, or e, and crying, but alfo from the cure, which was effected by 
ame 0 


r of a plaiſter of Gallbanum to the region of the 
et, and by exhibiting hyſteric remedies, 
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Grinding Optic aud Burning Glaſſes of other Figures than Sphe. Nur 
rical, by Mr. Smethwick. Phil. Tranl. N“ 33. p.631, pprin 


, , yy W Incre 
R. Smethwick produced ſpecimens of his invention in 4 borti 


teleſcope; a reading, and two burning glaſſes, before Tm 
the Roya] Socicty, Teb. 25th, 166F : The teleſcope was about Place 
four foot long, with four glaſſes, the three eye-glafles, being ter 


plano-· convex, were of this new figure, and the fourth a ſphc- Wren, 
rical object glaſs; upon comparing this with a common, yet raQic 
very good teleſcope, longer by about four inches, it was found 


to exceed the other in goodneſs, by taking in a greater angle, 
and repreſenting the objects more exactly in their reſpeCtive 
Proportions, and bearing a greater aperture: The reading glaſ 
of the ſame figure, being compared with a common ſpherical ple 
glaſs, far excelled it, by greatly magnifying and ſhewing 
diſtinctly the letters, but this it could do on one fide only, 
ſpherical glaſſes aniwering equally on both ſides: Of the tuo 
burning concaves, one. was of fix inches diameter, and its focus 
threc inches diſtant from the center; the other was of the ſame Wi from 
diameter, but leis concave, and its focus ten inches diſtant; , 

"3 a : 4 CI 
when they were brought near a large lighted candle, the 
warmed a little the faces of thoſe, that were four or five font 


diſtant ; and when held to the fire, burned gloves and cloath ET 


at the diſtance of three foot. In the preſence of Dr. Fark bol. 
biſhop of Sarum, the deeper of the two concaves turned wool ad let 
into flame in 10 ſeconds, and the ſhallower in 5, and that i BDE 
autumn, about 9 o'clock in the morning, in gloomy weather; iſ" dd, - 


the deeper concave, when held to a lucid body, would caſt montr 
ſtrong light, ſufficient to read by at a confiderable diſtance; 

by expoſing the fame to a northern window, on which the {ur 

ſhined not at all, -or very little, it would warm one's hand, but 

this it would not do after ſun-{er. 


Tides o5/erved at Plymouth; by Mr. Colepreſs. Phil. Trait 
Ne 33. p. 632. 

HE diurnal tides, from about the latter end of 1:74, 

till the latter end of Seprember, are abous a foot highe! 
in the evening than in the morning, that is, in every tide tha 
happens after noon and before 2 on the contrary, n 
morning tides from Michaelmaſs to Lady- day, are conſtant) 
higher by abour a foot, than thoſe in the evening: And ti 
proportion holds in both, in the intermediate times of increi® 
and decreaſe; The higheſt monthly ſpring- tide is always the 


tile 
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third after new or full moon; if a croſs wind intercept not. the 
courſe of the water, as a north-eaſt or north-weſt : The higheſt 
pring-tides make the loweſt ebbs: The velocity of the water 
Increaſes till half. flood, when it is greateſt, and decreaſes pto- 


Sphe- 
l. 


n n ortionably till high-water; as appears from the followin 
fore Mcheme, collected from KK. new at ſeveral times — 
about laces, which tho' calculated for Plymonrh haven, where the 
being vater uſually riſes about fixteen foot, yet it may ſerve indi. 
ſphe erently for other places by a proportional addition or ſub- 
1, yet action. | 
found Time. Height, Time, Height, 
ngle, h. f. inch. h. 4 inch. 
eCtive I I 6 | [ I 6 
gal 2 ; a 95 1 U 
erical Flowing 3 -Ebbi 3 4 P 
— owing 7; 4 0” b ng 4 0 
* 5 2 * 5 2 6 

), 6 I 6 6 I 6 


e two . | | 
The uſua] number of tides from one new moon to the next, 


— r from one full moon to the fucceeding, is ſifty- nine. 
ſtant; f ö 

a /: [4u2ring the Hyperbola ; by the Lord Viſcount Brounker. 
; 7 Phil. Tranſ. No 34. P- 645. wa: 
loaths ET AB, Fig. 6. Plate IV. be one aſſymptote of the hyper- 
Wark bola E d C, and let A E and BC be parallel to the other 
wod d let AE be to BC as 2 to r, and let the parallelooran; 
hatin BDE be equal to 1; and ſuppoſing that K A, 4%, KH, 
ther; WF) dg, 1 x, JA, £44, CB, £9 are in an harmonic ſeries; as is 
«a(t WF onſtrated by Dr. Wallis, Prop. 87, 88, Sc. Arith. inſinitor. 


Then AB ca RA FE 
- * 


he lin 1X2 * 34 N 
d, but * r I * ' 1 I F 1 i 
Trau Ed Cy E= 2 Oe. 


2X3X4, | 4X5X6 ee 


un For in Fig. 7, 5. the 1 ' : 

higher Parallelogram And in Fig. 8. tac Triangles 

le that 8 EAC cd D- AF 
* th 1&2 | = 2X X*4 © 2 1 
ſtant) I | I t oIabr-DMhr' 
ad D = — JF = EI d= ——= — — 
creat EF) 3x4 | e : | 
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218571 ay yy 11X12 1 "Ss = 
e ni. 3 —— 1e 644 
off > 1213 a * 141516 2 640 
4+ 4 #2 I Oc. Ani 
8 1415 5 I5X16 abo 
Sc. Oc. i e. 
Note, + CA=dD—+4F, AD, Id FUr 
Fk, $br=aq+ap,ibn=cs en, n tt 1 
=gu—-gh, Sc. Therefore, in the firſt ſeries, half the fi {o n 
term is greater than the ſum of the two next, and half i tern 
ſum of the ſecond and third greater than the ſum of the fou B 
next; and half the fum of theſe four greater than the ſum 25 y' 
the next eight, Cc. in ___ For, + dD =br +bn, bs he t 
bn >fG, theretore+ dD > by +-fG, Cc. And in the ſecu The 


ſeries, half the ſecond term 1s leis than the ſum of the tw 
next, and half this ſum, leſs than the ſum of the four net 
Eg. in #nfnitum, The firſt ſeries are the even terms, is. ti 
zd, 4th, 6th, 8th, 10th, Cc. And the ſecond, the odd, vis. th 
1ſt, 3d, 5th, yth, gth, Sc. of the following ſeries, 0 


s N i s I T 1 . * . 8 
1X2 2X3? 3X4 4X5? 5X9? 6X7? Sc. in infinitum == 1: Iu 


2 * 
ting a for the number of terms taken at pleaſure, 2 is th 


laſt, 


2 is the fum of all theſe terms from the beginnuy 


and Fiche ſum of the reſt to the end. That 4 of the fi 


term in the third ſeries is leſs than the ſum of the two ne 
and & of this ſam leſs than the ſum of the four next, andi 
this laſt ſum leſs than the next eight, is thus demonſtraciſi vaters 
Let à be equal to the third or laſt number of any tern Wi conſtat 


the firſt column, v;z, of diviſors, : from t. 

r I 160*—484* s alſo 
———— D2D2D:— — — — — . | — 

ax -ixA—2 zA A 154 f 3240 But the 


25 (has, eddy . 


ue 
8 


- fs 


b, ift 
the firt 
zalf thy 
the fou 
ſum a 
bn, be 
> ſecond 
the tw 
ur ner 
vis. tit 
vi. tit 
X. 


1: Pu 


— is [116 


-4 


ging 


the fi 


wo Ne 
and 4 
\{trat«(PÞ 
term 


RovAl SocirTy, 121 


2. —24 1 
288 1844 —482 

I I 
240X24—1IX24—2  843—-124*%+-44 164% —484* 
— : — — 5 644 —38440 
24==2X24—3X24—4  $4*—-364*X 524-24 | 
7.564 — 24 — 


+ 8804+ — 9604*-7-4964 — 964 

6445 — 38445 + 9284* — 115243 7364" — 1924, 1423 
64 — 3844 ＋ $8044 — 96045 ＋ 4964 — 964 2x x 
And 484% — 19245 + 2404 — 964 = excels of the numerator 
above the denominator. But the affirmative > the negative, 
i.e. 484% — 1924* + 2404 — 968 or 4 ＋ 34 > 44 + 2, 
if a> 2 therefore B > 4 A. 

Therefore & of any number of A, or terms, is leſs than their 
ſo many reſpective B i. e. than twice ſo many of the next 
terms, Q. E. D. 

By any one of theſe three ſeries, it is eaſy to calculate, as near 
as you pleaſe, theſe and the like — ſpaces, whatever 
be the rational ratio of AE to B 


The Variety of the annual Tides in ſeveral Places of England; 
by Dr. Wallis. Phil. Tranſ. N“ 34. p. 652- 


R. Wallis, in his hypotheſis of the tides, made the annual 
high tides happen about the beginning of November and 
February, particularty, for the coaſt of Kent, and conſequently, 
the river Thames and Medway : But the annual high-tides in the 
Kvern and at Cheapſtow Bridge are 121d to be about the begin- 
ning of March, and the end of Seprember ; which tho' they agree 
not with the particular times on the coaſt of Kent, yet they agree 
thus far, that the former precedes one equinox, as much as the 
latter follows the other equinox ; the To nts about Plymouth 
happen about the 22d of February, later than that on the coaſt 
of Kent, but ſooner than that on the Severn : The reaſons of all 
theſe varieties are to be accounted for 2 particular poſition 
of thoſe parts, and in brief may be theſe the general hypotheſis 
of the earth's diurnal motion Gon weſt to eaſt would 9 the 
waters not following ſo faſt, from eaſt to weſt, which cauſes the 
conſtant current within the Zropics, where the circles are greateſt, 
from the coaſt of 4/rica, weſtward to that of America; and this 
s alſo the-reaſon of the couſtant caſterly breeze in thoſe parts: 
But the fea beating on the coaſt uf America, is reflected with an | 
eddy on either hand, and conſequently returns from the Ameri- K. 
car | 
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122 MEMOIRS VF the 
can ſhore towards the coaſt of Europe; where the parallels being 
leſs, and conſequently the diurnal motion flower, does not throw bet 
the waters o ſtrongly weſtward as between the 75 ropics, and ſo Du 
not ſtrong enough to overcome the eddy, whereby the fea has a 400 
north eaſterly motion; the current therefore of our ſeas being to oY 
the north-cait, we are next to confider, at what times it rum 9 
more to the north, and when more to the eaſt: When it ran rene 
molt northerly, it runs up the Tr: fea and fo up the Severn: why 
When mot eaſterly, 1t runs ſtreight up the channel, and fo to hou 
the coaſt of Kent; when between theſe points, it ſtrikes againſt WW" 
De vonſbi re, Cornwall, &c. The annual motion of the earth in lerve 
the zodiac, and the diurnal in the equator, are not preciſely in the | 
the ſame direction, but make an angle of 234 at the equinoxes; N 
and running, as it wete parallel, at the ſolſtices; and in propor- ed 
tion to their diſtance from theſe points, ſo is the inclination ya- Lon, 
ried: And thee ſeveral directions of motion do more or leſs vn. rh W 
Ty the compound motion of both from the eaſt and weſt, accord wh 
ing as the fun is farrher from or nearer to the ſolſtices: And con- Ve 10 
lequently, this inclination throws the conſtant current of our ſexs = at 
Y more to the north and ſouth, nearer the equinoxes; and more to ume 
2 the eaſt and welt, further from them; which is the reaſon, Cular 
or why the current up the 7rifp ſea is, nearer to the equinoxes, at We 17 
1 the beginning of A/arch and end of &ptember, and up the chan. E l 
1 nel or narrow ſeas, farther from them, at the beginning of Febru- RF) 
* ary and November, and in the intermediate times on the coaſt d Mi > 
| J Devonſhi re and thereabouts. 4 ry 
Tides 0:/erved at London; by Mr. Hen. Philips. Phil. Tran; e tin 
4 Ne 34. p. 656. | ty k 
3 Ccording to Mr. Philips the true time of the tides is very 3 
. inaccurately calculated by moſt ſeamen and aſtronomers, Wh 
. as if, when the moon is on a particular point of the compals, ' - Ay 
N. many hours paſt the meridian, it were high - water in ſuch and ſuc | * 
2 I times of the moon; and thus they compute the tides 2 
I a port at a 5 kes full tide hig 
5 to differ every day 38 m. e. gi. a ſouth-· weſt moon makes fu 3 
x at London, that is, it is high-water there when the moon 1s r La 
* hours paſt the meridian: It is true, this holds at new and « 
moon, but not at other times of the moon. Mr. Philips foun f the 


the tides happen at London, an hour and a half ſooner 1n = 
quarters, than in the new and full moon, and the true times d 
the tides to be decreaſing from the new and full moon to - 

varters, but not equally ; there being ſome little difference 0 
alteration, both at * new and full moons, as alſo at the quat- 


] | 
C 
nly ca 

te, bu 


tecs: | fle was in the intermediate times 
ters; and the greateſt difference er. ih f. 


Royar SocIETyY. 123 


between them, anſwering to a circular proportion in this manner, 
Divide a circle into 12 equal parts or hours (ſce fig. 9. Plate IV.) 


according to the moon's motion or diſtance from the ſun, from 
new to full moon. Let the diameter of the circle be divided into 
o parts or minutes, that is, according to the time of the diffe- 
rence of tides, between the new or full moon, and the quarters, 
which is an hour and a half; croſs the diameter from hour to 
hour with perpendicular lines ; reckon the time of the moon's 
coming to the ſouth in the circumference of the circle, and ob- 
ſerve the perpendicular falling from that point upon the diameter; 
the proportional minutes cut thereby will ſhow how many hours 
or minutes are to be ſubſtrafted from the time of high-tides at 
new and full moon, to have the true time for that day: e. gr. At 
London, on new and full, it is high-water at three o'clock, that 
1s, when the moon is three hours paſt the meridian, and ſo by 
the common rule, when the moon 15 about four days old, it will 
be ſouth about three, and high-water three hours 9 that; that 
1s, at fix o'clock ; but by Mr. Philip's rule, if you compute the 
time of the moon's ſouthing in the circumference, the perpendi- 
cular line from three to nine, cuts the diameter in the middle, at 
45m. which ſhews, that ſo much is to be deducted from the time 
of high-tides at new and full moons ;' ſo that it is high- water 
45 m. before 6, that is, at 5 hours 15 m. and not at 6, accord- 
ing to the common rule. The ſame thing may be done for any 
other port or place, if you know the time of high-water at new 
and full moon there; and that the more readily, if you ſet down 
tne time of high-wates at new and full moon under the diameter, 
as in the figure is done for London, where it is high-tide at 3 
Cclock, ſo that, when the moon is ſouth at 3, the perpendicular 
inteeſects the diameter at 2 hours 15 m. and ſo when the moon is 
outh at 9, by adding 2 hours 15 m. you have the time of high- 
water, which is 11 hours and 15 m. and thus you may eaſily make 
table, which, by the moon's ſouthing, will readily ſhew the time 
vt high-water at any age of the moon: But if the difference be- 


Iwcen the neap and ſpring- tides be not ſo great as the difference 


London, the diameter mult be divided into fewer parts. 


F the Poiſon of the Tarantula; by J. W. Sengwerdius. Phil. 
Tranſ. Ne 34. p. 660. 


HE poiſon of the Tarantula, being viſcous or clammy, 
does not exert itſelf immediately; tor the firſt two years it 

ay cauſes various diſeaſes in the patient, as dejection of appe- 
te, burning fevers and cachexies, after which, tome are ſeized 
th fits of; flaging and laughing, others weep and cry, 7 85 
cep, 
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124 MEMOIRS F the 
ſleep, in ſome continual watching is obſerved, in ſome, vomiting, 

in ſome, dancing and ſweating, in ſome, madneſs; others agay 
fancy themſelves kings, and 9 ſlaves; but all of them with. 
dut diſtinction delight in muſick, and by it they are moved ei. 
ther to dancing or geſticulations, which proves their only cure; 
but every Tarantatus or patient in this diſeaſe has his peculiar 
and ſpecifick tune; for that which is unſuitable gives great unez 
fineſs to the patient: The Zarantati are likewi delighted with 
different colours, ſome with yellow, ſome with green, and ſome 
with red. Some Tarantula's are ſaid to have contrary poiſons, 
fo that if the ſame perſon be bitten by both, he cannot be made 
to dance, becauſe theſe different poiſons require different tunes 
and inſtruments : It is alſo obſerved that the tune that is agree- 
able to the patient, is ſo likewiſe to the Tarantula itſelf, and on 


the contrary ; it is alſo found, that not _ men, but other ani- 
mals, as cocks, waſps, Ec. bitten by theſe ſpiders, dance. 


An experiment concerning Deafneſs ; by Dr. W. Holder. Phil 
Tranſ. N“ 35. p. 665. 


A Young gentleman was born deaf, and continued dumb til 
10 or 11 years of age 3 his mother, when big with him, 
received a ſudden fright, by which, the child's head and fact 
were a little diſtorted, his whole right fide being ſomewhat ele 
vated, and the left r ſo that the paſſage of the left ear 
was quite ſhut up, and that of the right proportionably diſtend: 
ed, and too open; his auditory nerve ſeemed to be entire, for 
he could hear the ſound of a lute ſtring, by holding one end 
thereof in his teeth, as likewiſe any great found ; whence the de: 
fect was ſuppoſed to conſiſt in the want of a due tenſion in the 
membrane of the drum of the right ear; for the laxneſs of that 
will deaden and damp the ſound ; and becauſe it is fixed in a bo- 


ny ring, and not capable of tenſion like a drum, there remam 


moving 
lo tries 
bo the! 
arts of 
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only the drawing it into a conoid form at the centre; and that WF vifion 
is the principal office of the three little bones, vi. the Malleu N ould b 
Incus and Srapes ; and by a muſcle inſerted into the Incus, thei ers the 
three bones, which otherwiſe would lie in a ſtraight line, at e, ther 
brought to an arched poſition, and thus the membrane of te ace of 
drum from a plain figure is changed into a conoid, and com Wioro;des 
ſequently becomes tenſe: And for experiment, a temporary cut: We optic 
was deviſed, which was a drum beaten near him, whoſe found, e nerve, 


during its continuance, muſt needs ys the membrane of ih In anſu 
Lympanum a tenſion, by driving, and ſwelling it inwardly ; and ace of y 
it ſucceeded to expectation ; for while the drum was a beating Vor. 


he could hear thoſe who ſtood behind him, calling him ſoftly 1 
| 5 
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iis name; Which he underſtood, having learned to ſpeak 
— it among other words; — <> the drum ER 


could not hear, tho called upon very loud. N 
Another gentleman of Oxford/hzre, who was deaf to a very 


d ei. {ſoreat degree, never heard ſo well and cafily, as when he was dit- 
cure; ourſing with company in a coach, that went faſt and made a 
culiat unbling noiſe. p | 


{ new Diſcovery touching Viſion ; by Al. Mariotte. Phil. 
| | Tranſ. N“ 35. P. 668. | 
1/0, i © Mariorre obſerved in ſeveral d iſſections of men as well ag 


made o brutes, that the optic nerve never anſwers exactly to the 
tunes niddle of the bottom of the eye, that is, to the place where the 
x; picture of objects is made; but that, in man its inſertion is ſome. 
nd on 


hat higher, and lateral towards the noſe : In order therefore to 
make the rays of an object fall upon the optic nerve of his eye, 
te made the following experiment ; he faſtened a ſmall round 
aper, about the height his eye, on an obſcure wall, to ſerve 
br a fixt point of viſion; and he fixed another on the fide there- 
, towards his right hand, at about the diſtance of two foot, but 


nb til little lower than the firſt, that it might ſtrike the optic nerve 
1 hin, f bis right eye, while he kept his left ſhut: Then he placed 


Imſe]f over againſt the firſt paper, and retired gradually, keep- 


at el. Ie his right eye fixt and very Ready upon it; and at the diſ- 
eft car WWnce of 10 foot, the ſecond paper quite diſappeared : This expe- 
tend- ¶ went was often repeated, varying it by different diſtances, and 
re, moving further or bringing the papers nearer to each other; he 
ne end Wo tied it with his left eye, keeping his right ſhut, after faſten- 


he de. Ne the ſecond paper on the left fide ; ſo that from the fite of the 


in tie rt of the eye, it appears that this deficiency of viſion is u 

xf that e optic — f Thi experiment ſuggeſted a doubt to M. Mas» 
abe. Porte, whether viſion was really performed in the retina, ac- 
emam erding to the common opinion, or rather in the choroides; for 


id that 


* ion were performed in the retina, it ſeems that then it 
alle,, | 


ould be made, wherever that coat is; and ſince the ſame co- 


, thei: irs the whole nerve, as well as the reſt of the bottom of the 
de, ate ge, there appears no reaſon why there ſhould be no viſion in the 
of ta ace of the optic nerve: On the contrary, if it is made in the 
d co. N Peroides, it ſeems evident, that the reaſon why there is none on 
ry cut Ae optic nerve is, becauſe that coat covers not the middle of 
(ound, We nerve, as it does the reſt of the bottom of the eye. | 
of the In anſwer to this hypotheſis of M. Aſariotte in relation to the 
y; we of viſion in the eye, M. Pecquet obſerved that he could not 
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ſee the force of the conſequence, the former would draw fron il the { 
the above experiment, to engage him to give up the plea for the | 
retina, as the principal organ of viſion ; and therefore, he c che f 
ſerves, that at che intertion of the optic nerve, the veſſels of the loſe | 
reting are large enough to hinder viſion; and theſe veſſels being n 
branches of the veins and arteries, are derived from the heart K 


which, having no communication with the brain, cannot conyey 75 
thither the ſpecies of the objects; if therefore, the viſual ray 1 
from an object fall on the main trunks of theſe veſſels, it is en. 


dent that that impreſſion will produce no viſion, and that the ¶ che e- 
picture of the object will be deficient, but this is not the tat A 


with reſpect to the ſmall ramifications of theſe trunks, which an Ri 
ſpread upon the retina, for, on account of their ſmallneſs, they {about 
are too inconſiderable to affect viſion. woule 


M. Pecquet further adds, that the paper, the fight of which went. 


is Joſt, muſt be at a greater or leſs diſtance, according to the di pteter 
ferent make of the eyes; for ſome loſe fight of it, at the diſtane{Miſtie pl. 
of two foot, ſome at a leſs and others at a greater diſtance ; one, ¶ deſeri 
a little higher, others a little lower, according to the fituation ocular 
the trunks of the veſſels in reſpect of the optic nerves ; and ſom N db 
loſe more of it than others, as theſe veſſels are bigger or fmalle;W# heat 
and there is reaſon to think that this deprivation of fight extend? . 
to the choroides ; for the trunks of the veſſels are large and lay the fal 
enough to reach to it, and in that caſe, it will be true, that viſe ſe 
is not made in all the parts of. the choroides ; ſo that m eight 
argument will equally hold againſt that coat being the organd therefc 
viſion as againſt the rerina. FS, 1 
M. Picard has deviſed a way, whereby an object is loſt, vg. oo 
both eyes open, by making the image fall on both the op . 
nerves at one and the ſame time, after this manner; faſten agi Niccio 
a wall a round white paper, of the bigneſs of an inch or two; a 100 
at the diſtance of two foot, on the right and left fide of the s a 
per, put two marks; then place yourſelf directly oppoſite to Vt to 
paper, at the diſtance of about nine foot, and put the extremit Caſe of 

of your finger, in ſuch a' manner, before both your eyes, n 21 
the right eye may not ſee the Jeft mark, nor the left eye H cia 
right mark; if you remain firm in that poſture, and look ftcadfh;. mk 
with both eyes on the extremity of your finger, the paper vi = 
Oy is 


— diſappear; which muſt be the more ſurpriſing, becauk 
that without this particular encounter of the optic nerves, wit 
no viſion is made, the paper would appear double, as you vi 
find as often as the finger is not placed as it ought to be, or wit 
the fight is made laterally. This experiment amounts to mu 


eli. 
r_ 00 
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the ſame; with M. Mariorre's ; for when one looks ſteadily with 


— both eyes on the end of one's finger, held before the marks, it is 
he ch. che ſame thing, as if each eye were ſingly directed, in order to 
of the bose fight of the paper. | 


being 
heart, 
comey 
ll ray 


Of a Controverſy betæveen Stephano de Angelis and Riecioli con- 
cerning the Motion of the Earth. Phil. Tranſ. Ne 36. p. 693. 


Icioli in his Almageſtum novum pretends to have found out 
ſeveral new demonſtrative arguments againſt the motion of 


is ent 

hat the che earth; which Srephano de Angeli undertakes to refute, and 
1c cat Manfredi to defend. | 

ich an Riccioli's firſt argument is as follows; if the earth revolved 
55 the about its axis, heavy bodies falling in the plane of the equator 


would not deſcend to the earth, with a real and obſeryable incre- 


which went of velocity, but with an apparent one, and to confirm this, he 


the di. pretends, that a heavy body let fall from the top of a tower C in 
liſtane che plane of the equator, F. 10. Pl. IV. would by its natural motion 
- fone deſeribe a portion of the line CTI which to ſenſe would be cir. 
7 . . - - - "2g" 

ation ocular ; this Angels denies, ſhowing by computation, that Riccio- 
id ſon's obſervation proves no ſuch thing; for according to Riccioli, 
malle; heavy body deſcends 15 foot in a ſecond, in 2 ſeconds 60 foot, 
exten in 3 ſeconds, 135; and fo on, the ſpaces, from the beginning of 
nd lot the fall, are as the ſquares of the times; and Riccioli makes A B, 
at vißa che ſemi-diameter of the earth, 25850000 feet, and B C, the 
at tu keigbt of the tower of the Aſinelli in Bononia, 240 feet; and 
roand therefore A C is 25870240, which has the ſame proportion to 


FS, 15 feet, dis. the fall in a ſecond, which AG in parts 


b. "I 2£200000coo has to FS 11596 22755 ; but ſuppoſing, with 
n agu Nicci, CS IA a ſemi-circle, FS is 533 parts, of which A C 


jes, thi In 21 minutes and 53 ſeconds. Manfredi, in his anſwer” for 
eye H ccioli, affirms, that Angeli underſtands not the rule of three, 
— in making FS, 11596 5 and Angeli replies, that his ana- 
becaukW02y 15 very clear, referring it to the determination of geometers. 
„ when gelis might have anſwered Riccioli's argument, thus; granting 
you wi the body to move equally in a ſemi-circle, for in that caſe, no 


heavy body would deſcend with a ſenfible increaſed velocity ; 
but the falſ of bodies is not calculated in that manner; for this 
R 2 equal 
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moiſture. 


for if you drink the water firſt, or mix the brandy with the 
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equal motion in the circumference of the ſemi-citcle CIA, is dra 
compounded of the equal motion in the quadrant C D, and the boy 
accelerated motion in the variable ſemidiameter CA, this acce. 

lerated motion in the ſemidiameter is the true deſcending mo. the t 
tion; in which ſenſe Riccioli's argument is very falſe. The ſe. 
cond argument is, that ſuppoſing the earth to have either a diur 
nal or annual motion, the ſtroke of a bullet ſhot north or ſouth 
would be weaker than from welt to eaſt 3 Angels anſwers, thut 
the cannon-ball going from weſt to eaſt has two impulſes, one from 
the earth, and another from the fire; but the impulſe from the 
earth is common alſo to the mark, and therefore the ball ſtrikes 
the mark with the impulſe only received from the fire, as it doe 
when ſhot to the north or ſouth. The third argument is, if the 
earth had a diurnal revolution, a ball of clay 5 8 ounces falling 
from a height of 240 feet, would deſcend obliquely without any 
real and phyfical increaſe of velocity, or at leaſt, not ſuch as would 
be proportional to its ſtroke and ſound ; Nicrioli ſuppoſes the 
curve, in which the heavy body deſcends, to be compoſed d 
many ſmall right lines, and proves the motion almoſt always equi 
in theſe lines; but Anglics anſwers, that the equality of motion 
is not ſufficient to prove the equality of peteuſſion and ſound 
but that there muſt be equal angles of incidence; which, in thi 
caſe, he proves to be very unequal ; and in his anſwer to Mat 
17 he mentions an experiment made with great circumſpets 
jon by Des Cartes to prove the earth's thotion, which was, t6 
erect a cannon perpendicular to the horizon, and diſcharging if 
24 times in that poſition, the ball fell 22 times towards the wel 
and only twice to the eaſt. | EELE 


A Continuation of the Voyage to Jamaica; .by Dr. Stubbes 
| hil. Tranſ. N“ 36. p. 699, 


'A LL the alterations the ſweet-meats, lozenges, and gam. 
mons of bacon underwent, muſt be owing to ſome peculiit 
. in the air, for in all the voyage there was not on 
ower of rain; and the air could not be called moiſt, for there 
blew a conſtant levant, which is a drying wind; and falts of 
wormwood and aſh, tho' expoſed to the air, contracted n0 
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The wholeſomeſt way of drinking brandy with water is this 
firſt take a mouthful of brandy, and while It is yet hot and un. 
ſwallowed m the mouth, drink the water ahd fo waſh it down; 


draught 
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draught, it inſtantly imparts ſuch a chillneſs to the ſtomach and 
lungs, as cannot be corretted by the ſucceeding brandy, 

w to the colour of the fea, on that which was dark · coloured, 
the top of each wave, as it was caſt up before the ſun, ſhowed 
itlelf to be azure, the reſt approaching to black; and the ſea that 
was azure and tranſparent in ſun-ſhiny days, was black and dark- 
coloured, when the fun did not ſhihe ; but in the green ſea there 
was not that difference, 

As to thoſe plants, whoſe roots are ſtony, it may be noted, 
that ſotne of their roots are wholly petriſied, ſome only in part; 
the reſt being of a more vegetable conſiſtence, there are accre- 
tions of ſtone on the boughs, which are oſten looſe and move- 
able, like beads on a ſtring: Some of theſe trees are alſo like 
buck's-horns,” with particular excreſcences beautified with ſtars. 

Tho' the {and percolate the water that is found in digging on 
the ſhore, yet it emits no ſteam imo the air, — the 
heat of the country; for one may lie all night on the ſand with- 


out any harm; and weevils that breed in meal, currants, raiſins, 
equl . are driven out of them, by ſpreading a ſheet, in which their 
notion weal, Cc. is contained, on the ſand heated by the ſun; upon 
ſound which, theſe animals retire frota the bottom to the upper parts, 
in this and theſe being heated, they are forced to quit the meal entirely; 
Mat and tho' you ſpread the ſheet on the firm ground, never ſo much 
wſpee {ſeated by the fun, it will preſently grow damp there, and tho 
yas, th tevils will lodge at bottom, ſo that there is no removing them 
ging if put on the ſand: Alſo in the night between the earth and the 
e wel N yendulous hatnacks, there is not only a greater coldneſs of air, but 


alſo a moiſture, than when one is in that poſition above the ſand, 

Dr. Swubbes found M. Lygon's aſſertion, viv. That a tortoiſe 
bas three hearts, falſe; for tho the ſhape and fleſh of the two 
puricles be ſuch, as to deceive the unwary, yet there is but one 
heart of a triangular form, and fleſhy ; the two auricles move at 
| different time from the heart, and ate at the diſtance of an inch 
tom it, with a narrow fleſhy paſſage, by which the blood is 
Impelled into the heart; this heart has but one ventricle, but it 
$ furniſhed with ſeveral fleſhy columns and receptacles, ſuch as 
ire not to be found in the auricles. The graſs of the ſea mea · 
lows is not a ſpan long, and of a green 2 to yellow; 
it this graſs they bite more than they ſwallow, ſo that the ſea, 
phere they feed, is covered with it: Once in about half an hour, 
bey come up, and fetch one breath like a ſigh, and then plunge 
gain; but out of the water, they breathe ſomewhat oftner ; it 


ou hurt them as they lie on their backs a- Ihore, the tears will 
trickle 
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130 MEMOIRS of i the 
trickle from their eyes; you may keep them out of the water up- 1 
wards of twenty days, and yet be ſo fat as to be fit to eat, pro. 


vided you give them twice a-day about half a uu of ſalt water: 510 
The fat about their inteſtines is yellow, tho' that of the body be be 


green; the head dies immediately, as ſoon as cut off; and if you 
take out the heart, the motion continues not long but any part 
of the fleſh will move, if prick'd, as alſo move of itſelf for many 
Hours after it 1s cut into quarters, and the very joints of the bones 
of the ſhoulders and legs have their motion; and even the fat on 
pricking; but if you put theſe parts of the tortoiſe in the ſun, 
they preſently die; but the legs die, as ſoon as cut off. They 
float cr Su a calm day a long time, and the ſeamen row! 

gently to them ſtrike them with 1rons, or enſnare their legs wi 


a rope and a running net; they have no ſwim- bladder. 


Ihe eggs of crocodiles and alligators. are little bigger than Tj 
turkeys; the ſhell is firm, and reſembling in ſhape a turkeys, but i; 
but not ſpotted : The ſtones found in the crocodile's ſtomach, a with 
only ſuch, as he ſwallows to promote digeſtion. | In 
The ſhark-ſtone is a white ſubſtance reſembling a brain; and Ove 
encompaſſed with a tranſparent jelly, which dries all away, a and i; 
is expoſed to the ſun, and this white ſubſtance becomes a friabl Th 
calx; it is taken out of two places over each eye: The ſhark, poultr 
notwithſtanding his vaſt ſtrength, has no bone in his back; only nor po 
in his head there are bones; his jaws are griſtles; and he has Th 
rows of teeth, that are bones like Jancets and moveable, ſo as to Wa-1ic a 
ſtand erect, or lie fat at pleaſure ; theſe rows multiply to fouraq We 1.re 
five, as he grows in years; his back-bone is all griſtly, as a Maches 
alſo his ribs, yet the former is divided into Vertehræ; ſeamen ¶remed 
uſually cut them into walking ſtaves. This fiſh and the dolphin, The 
as alſo the Spaniſh maccarel, ſwim faſter than any ſhip ſails. the 72 
Civet-cats will live a month without drink, and ſo yield more * 
civet, as allo, if fed with fiſh: Yet, like rabbits, they make f= of 
great diſcharges by urine: In places where it rains not for a month he ſhe 
or longer, nor where any river or pond are to be found, cow WF The 
lick the dew to ſupply that want. | hey ca 
Swallows in Jamaica, notwithſtanding the heat there, depart Meontinu, 


in the winter months, and are ſucceeded by wild duck and teal 
The cabbage tree is a kind of palm; what is eaten as cabbage 
is what ſprouted out that year, and ſo is tender; if eaten raw, 
is as good as new almonds; and if boiled, exceeds the beſt cad: 
bage: When that top is cut off, the tree dies; its timber neue 
rots, and when dried, grows 10 hard, that a nail cannot be 
driven into it. | 
Tober 


o 


Ro AL SoctE TY. 131 


up⸗ Tobacco, that grows in nitrous grounds, will not come to ſo 
pro- ood a colour, nor keep ſo long, as other tobacco; and potato's 
ter: lanted there, tho* they come to my a month ſooner. than 
y be elſewhere, yet they inſtantly rot, if not uſed: Sugar-canes grow 


larger and faſter in ſuch ſouls, than elſe-where, but immediately 


part rot, if not ground; and they boil not ſo well to ſugar. In Ja- 
nany naica, the * — cures faſter in ten days, than in ſix months at 
Barbadoes; and that in ſuch places, where in it rains for many 


months at the ſame time: There is an infinite variety in the 
grain and colours of wood ; the timber of a tree, called Baſtard- 
Cedar, is ſo porous, that made into cups, wine and brandy will 
ſoak thro': There are ſeveral kinds of wood in the Indies, beſides 
the Acajou or Cajous; and there is alſo a tree in Zamaics, called 
IWWhite-Mood, that never breeds worms. | | 

The berries of the ſoap-tree waſh better than any Caſtile ſoap, 
but in time rot the linnen; they are as big as muſket-bullets, and 
without any proportion of Iixiviate ſalt, {clphar, or oil. 

In Jamaica are three forts of tanning barks, the Mangrave, 
Olive-bark, and another; they tann better than in England, 
and in fix weeks the leather is fit to work into ſhoes. 

The juice of Manicc or Ca ſſaui, is rank poiſon; hogs and 
poultry, that drink it, die immediately; the root, if roaſted, is 
not potſonous, yet it cauſes the gripes. 

The Indians uſe oil of Palma Chriſti for their lamps; it is 
delicate, ſweet, and tranſparent, of which this plant yields great 
tourot auantities, and it might be made a ſtaple commodity; in head- 

as ar zches, the Indians apply its leaves to the head, as the only 
ſcamen ¶remedy. 

lphun The Manchinek-tree is a wood of an excellent grain, equalling 
11s, = wrap wood, and four foot in diameter. 


0 as 00 


d more e fat of the birds, called by ſome Fregati, and by us, 
male e of War, is good in aches, Cc. as is that of alligators, or 
mond be ſhell-fiſh, called S6dars, or Soldiers. 

|, cows The ſhining-flies of Hi/paniola and Jamaica differ in bigneſs; 


hey can contract and expand their light, as they fly, and they 
ontinue ſhining ſome days after they are dead. 

| wee gnaw books, and their covers; as alſo ſome ſorts of 
iber. 

The Cirons or Chegos, are very painful, when they infeſt the 
ervous and membranous parts of the body, and cannot be taken 
ut with a needle, for fear of pricking a nerve, and the hole that 
made in other places for extracting them, is as large as a pea. 
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It is colder in hurricanes than at other times, and it is ob. 
ſerved they {hift not thro all the points of the compaſs, but begin 
always with a north- wind, veer to the eaſt, and then ceaſe; and 
their ſhifting between theſe two points, is ſo ſudden and violent, 
chat it is impoſſible for any ſhip to veec with it; whence it hap. 
pens, that {hips have their backs broken, and their fails are carried 
away yards and all, and ſometimes the maſts therpſelye, 
wreathed round, like an oſier. "4a | 
On our return to England, as we double cape Antonio in 
Cuba, there is a current betwixt that cape and the two capes of 
Cartooche, which ſometimes ſets weſt, and ſometimes eaſt ; if i 
ſet eaſterly, ſhips have a quick paſſage in three or four days to 
the Havanna; otherwiſe, it is a ight or three weeks ſailing; 
in order to find out the ſetting of this current, they hoiſt ou 
their boat, and rowing a little from the fhip, they fink their 
lummet 200 fathoms, and tho? it reach not the bottom, yet the 
n turn head againſt the current, and ride as firm, as if a 
anchor. x 
Change of climate, as we approach the Tropic, ſenſibly affe 
our bodies, for about that time, the men uſually fall ſick; but, 
by way of prevention, all 'the ſeamen and —_— let blood; 
which: however, is not to be raſhly done, for Dr. Subbes found 


that the blood of the Engliſh, pg groſſer parts, and 


being extracted from a more ſubſtantial as fleſh did ate. dies, 
nuate, and that the pulſe in ſome became very high, full, and e apf 
quick; in others flow, yet higher and fuller than before; that N ceſſiv 
Gene had a ſenſe of pricking, others a great dullneſs and opprel- . Noth 
fion.of ſpirits; after which, they paſs into a ſweat, which cont: he bulic 
nues for the time above mentioned. There were two patients it Ivallow 
a diſcaſe, called a Calenture; one of them, all of a ſudden, bt dif 
imagined the ſea beſtrewed with green leaves, tho? it happened lack, w. 
then to be of an azure colour; after that, he an to 4 him at 
the fine woods, he fancied in proſpect; but all theſe imaginary always 1 


ſcenes diſappeared, upon adminiſtring a vomit of glaſs of anti 
mony in fack ; at night he took conſerve of roſes vitriolated 
ſalt of wormwood, and Diaſcordium; next morning, he wa 
blooded in the arm, and afternoon, in the forchead ; his diet wa 


Sand 


T is 


water-gruel, with cream of tartar, and ſome prunes ſtewed there orig 

was no fever perceivable in this diſeaſe, his pulſe being low, ſlow, 6 welt 

and equal; he had no ſenſe of heat, no thirſt, nor was his tongue 1 a 
roxen 


diſcoloured: The other patient in the Calenture imagined 10: 
thing but mo of oranges and lemons, and begged a boat with 


the greateſt earneſtneſs to go a-ſhore, and perhaps eight bad 
e ä cap 


blown 1 
nature, 
Vor 
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pid into the ſea, if not watched: The ſymptoms were the 
begin we as in the former, only his whole body ſeemed, colder, yet 
; and e himſelf was not ſenſible of the ſeaſt coldneſs ; he was vomit- 
tolent, d, and began to be well, all his fine 1maginations vaniſhing, 
t ha: ſoon as ever the vomit made him fick at ſtomach; he was 


lieted as the former patient, and only blooded in the arm; they 
ere both let blood out of precaution, for otherwiſe they ſeemed 
ell, as alſo to promote perſpiration and ſweat ing, which accord- 
140 in Nogly ſucceeded. : 

He obſerved no good effe ct of the moſt innocent purge, during 


pes of 
#7 is ſtay in the Indies, except in chronical diſtempers, nor did he 
ys er adminiſter any, but either antimonial pills, Mercurius Vitæ, 
aling; r emetic infuſions. | | 

All the phyſicians and ſurgeons at Parbadaes condemn the uſe 


opium, as both ſtupefying and mortal; and he obſerved the 
ondon laudanum, which is an extract of opium with ſpirit of 
ine, to be very narcotic; but affirms that the Laudanum ſimplex 
M. le Fevre, which is an extract of toaſted opium with diſti]- 


aff: ed vinegar, and ſome other correctives, never ſtupefies, nor 
; but, yclines to ſleep after taking, yet it eaſes every pain, 
5 ö J. 12 a 
lood: In going to the Indies, it is obſerved that lice diſappear in a 
found Wcrtain degree of latitude, and return again in the fame degree 
„ n the home voyage; and that none are found to be louſie in the 
ate. dies, how naſty ſoever, except it be in their heads; for when 
an e approaches the Long- reach and Tropic, he begins to ſweat 
, y , ' 4 
- that rceſſively, and this kills all theſe vermin. | 
pprch Nothing is more uſual in the Indies than clyſters of brandy in 
conte bilious colick, which make them drunk and ſtaring mad, as if 


Ivallowed down by the mouth: He affirms that he himfelf, in 


-nts 10 | 1 ˙10 . 

aden hat diſtemper, had a nouriſhang clyſter of half a pint of Madera 
nened ck, warmed with the yolk of an egg and a little pepper, given 
Jaun him at night ; which cheriſhed his bowels, and threw him 
vinar always into a gentle ſleep and breathing ſweat tor ſome hours. 
Ger Sand Flood at Downham in Suffolk; by Mr. Tho, Wright, 
x * Phil. Tranſ. Ne 37. p. 722. 


* is not yet roo years ſince theſe ſands firſt broke Jooſe ; their 
original is in a warren in Laken-bearh, lying ſouth weſt and 
9 welt of Downham, and at the diſtance of five miles; in this 
ary are large ſand hills, whoſe ſwerd or ſurface of earth was 
1 broken off by violent ſouth weſt winds, whereby the ſands were 
with blown upon the adjacent lands, which alſo, being of the fame 
have I nature, and having but a thin cruſt of barren earth to ſecurg their 
ap Ver. I. : | Land, 
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ſand, were ſoon broke up, and fo contributed to encreaſe th 
maſs, At the firſt eruption, the whole quantity of ſand coul 
reſs of for 

all the o pos. 
tion it met with, was from one farm-houſe, that ſtood a mile ay 
a half trom its ſource: It is now between 30 and 40 years, fing 
it firſt reached this town, where it continued for 10 or 12 ye 
without doing any conſiderable miſchief, becauſe then its curry 
i which ſheltered it from thoſe winds that gate i 

mation; but that valley being once paſt, it went above a mi 
up hill in two months time, and over-run 200 acres of very g 
corn: It is now got into the body of this little town, where itha 


not cover above eight or ten acres; but in the 
miles, it buried upwards of one thouſand. . A 


was down hi 


buried divers tenements and other houſes, and deſtroyed all th 
meadows and paſtures about it: Yet ſome check has been give 
jr hy furze hedges ſet upon each other, as faſt as the fand levelled 
them, 'by which there are ſand banks raiſed near 20 yards high 
and by Jaying ſome hundred loads of muck, and good earth upa 
it, it is reduced to good land: The branch of the river Ore, a 
which Downham hes, is ſo filled up with {and for three mils 
that it is impaſſable for a veſſel of the leaſt burden: And hat 
not the ſtream interpoſed to ſtop its paſſageinto Norfolk, it woult 
alſo have over-run part of that country; for, according to the 
proportion of its increaſe in theſe five miles; which was from i 
acres to 1500 or 2000; in ten miles of the ſame ſoil, it would 
have reached to a great extent. The ſituation of the country, i 
which theſe ſands took their rife, is eaſt-north-eaſt of a pat 
of the great level of the Ferns, and is thereby fully ex {ed to 
the rage of thoſe impetuous blaſts, which yearly blow — the 
oppoſite quarter, and which are ſuppoſed to become ſtronger by 
the winds paſſing thro” fo Tong a tract without any check; ans 
ther thing that contributes to it, is, the extreme ſandineſs of the 
foil, which gave occaſion to that ſtory of actions being brougkt 
in Norfolk, for ground blown out of the owner's poſſeſſion. 


Magnetical Variations and Tides, near Briſtol; -by Capt. Sn 
| Sturmy. Phil. Tranſ. N“. 3 9. p. 526; 

UNE 13th, 1666, captain $/urmy made the following obſch 
# vations in Rotor ham meadows near Hriſtul, by the waterli® 


Snn's altitude. Magnetical Sun's true Variation 
deg. m. Azimuth, | Azimuth. Wefterly. 
44 20 „ m. | deg. m. deg, m. 
39 30 72 oo | 70 381 2 
31 30 80 r 25 1 36 
27 42 90 eo | 83 2641 34 
23 201 95 2 93 3s |1 4 
103 00 105 2311 23 
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19 this table, the greateſt difference of variation is 14 and 


* ing the mean, for the true variation, he concludes it to be 
of f -7 + He made the ſame obſervations 2 13th, 1667, and 
* Oppok. hund the variation encreaſed about 6 to the weſt. 

21 Capt. S aſſures from many obſervations, that the greateſt 
r, fal ring and annual tides there, are about the —— accord- 
12 ves 4 the moon 4s near the full. or change, betore or after that 


3 Currett 
gave i 
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Ureaſy Help for Decayed Sight. Phil. Tranf. Ne 34. p. 727. 
HE inventor of this method was about 60 years of age, his 


a bee was much decayed, and he ſcemed to obſerve a thick 
| all e roke or miſt about him, and little black balls dancing in the 
n give Ir before his eyes; he could not oma the faces of his 
levelldcquaintance, nor men from women, nor keep the plain trodden 


ad, unlefs he was led; glaſſes afforded no relief, the faireſt 


Is high 

ue ſeemed thro' ſpeckacles like blind prints: At laſt he fell 
ſe, uon the following expedient ; he took ſpectacles of the e 
min cles; then taking out the glaſſes, he put black Spanijp leather 
nd i per-wite into the empty circles, and by applying his eye to the 
wou ider end, he could read the ſmalleſt print thro' the narrower 
to the uremity: Theſe empty tubes were made of different lengths, 
om 1d the fmaller ends of different bigneſſes; only obſerving, 


t the ſmaller the remote orifice was, the fairer and 
learer the ſmalleſt prints appeared; and the wider it was, 
be larger object it took in, and 1o required the Jeſs motion of 
he hand and head in reading; ſometimes he uſed one eye, 


Would 
try, it 


a pat 
ed to 


m tel emetimes another, and thus relieved them by turns; for the 
ger by tual rays of both eyes cannot meet in reading, when thus divid- 
: an0 d by tubes of that length. The lighter the ſtuff of which the 
of the ibes are made, the leis cumberſome they prove; the 1nfide is 
ou i be blackened with ſomething that has no luſtre or glittering z 


and they ſhould be ſo contrived as to be moyeable, that they 
ay be lengthened or ſhortened; and the orifice made narrower 
vr wider, as will be found moſt convenient. Probably, theſe 
tubes may be proper for thoſe that are ſquint eyed, whole eyes 
nterfere 5 but 2 they will yield great eaſe to ſuch as 

cannot well bear the light, row; perhaps preſerve the ſight for a 


longer time. All the trouble is in uſing them for the firit time, 
br afterwards by a little practice they become very eaſy. 

Upon putting convex-glaſles into the tubes, he found the 
prints, tho ſomewhat larger, yet not ſo clear and diſtinct, as 
hen he uſed the empty ones: He alſo found thoſe * 

8 2 tub 
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tubes the beſt, that were not faſtened to the bone of the ſpy; 
tacles ; for as they hang in that ſlight manner, they may be 
raiſed or bent down with a touch of the finger, and divided u 
united to take in the ſame object. 


Of the Antiquity of the Transfufion of Blood from one Avind 
+ +... #0 another. Phil. Tranſ. No 3. p. 731. 
HERE has been ſome diſpute about the origin of trans 
fuſion; both the Engliſp and French putting in their 
claims to the invention, the latter pretending that they had 
known it 10 years fince, viz. before 1668 ; but there are god 
proofs that the former were maſters of it, 30 years before thu 
date: However, a late alan author undertakes to prone, 
transfuſion to be of greater antiquity, as having been know 
to Libavius upwards of 50 years ago; and there is a paſſage i 
this author's Defenſio Syntagmatis Arcanorum Chymicorun, 
actio 2. p. 8, wherein transfuſion is deſcribed in the plainet 
terms poſſible ; * _4d/it (lays he) juvenis robuſtus, ſanus, ſat 
« ouine ſpirizuofo plenus: Adſtet exhauſtus viribus, tenui, 
% macilentus, vix animam trahens: Magiſter artis habe 
* 7ubulos argenteos inter ſe congruentes, aperiat arteriam robuſi 
« & rubulum inſerat muniatque; mox & egrots arteriam finda, 
« & tubulum fæmineum inſgat: Jam duos tubulos ſibi mutu 
« applicet, & ex ſano ſanguts arterialis, calens & {piritudu 
1 fler in egrotum, und que vite fontem afferet omnemque la. 
« guorem pelle: That is, take and transfuſe the blood of 1 
found, robuſt, and ſanguine young man, into a perſon, who n 
mere ſkin and bones, whoſe ſtrength is quite exhauſted, and 
who with difficulty can fetch his breath; for this end, let the ope- 
rator open an artery in both, and inſert his ſilver pipes into em, 
of ſuch a length as to enter into each other ; then the arterial 
warm and ſpirituous blood of the ſound perſon will flow into 
the other, and at once convey the ſpring of life, and bank 
every languor. 


A Method of making the Picture of any Thing appear in a light 
Room; by Dr. Hook. Phil. Tranſ. N* 38. p. 741. 


AKE a hole of about a foot in diameter, or bigger, 
oppoſite to the place, or wall, where you deſign the * 
ture; without this hole place the object you would repreſent, 
in an inverted poſition, and by means of looking glaſſes (et 
behind it, if the object be tranſparent, reflect the rays of the 


fun, in ſuch a manner, that they may paſs thro? it, tone 
; Place 


\ 
| 
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ſpee place where it is to be repreſented, and let it bo ſurrounded 
on every fide with a board or cloath, that no rays may paſs 
beſide it; if the object be a ſtatue, or living creature, it muſt 
be very much enlightened, by throwing the ſun beams upon 
it by refra&tion, refl-xion, or both; then place a broad convex- 
glaſs between the object, and where it is to be repreſented, that 
the picture may be formed diſtin ; the nearer its ſituation is 
to the object, the more is the picture magnified on the wall, 
and the — off, the leſs: if the object cannot be inverted, 
as is the caſe in living animals, and candles; then let two 
large glaſſes of convenient ſpheres be ſo poſited at proper 
diſtances, to be found our by trials; that the repreſentations 
may be as erect, as the objects themſelves. | 


Hina 


trans 
| their 
y bad 
e good 
re that 


rove, 
— The ſeveral objects, the 1 and refracting glaſſes, 
lage u and the whole apparatus, as alſo the perſons employed in 
Corum, managing them, muſt be placed without the hole, ſo as not to 
lainet de obſerved by the ſpectators in the room. 

5, ſan: The fame thing may be done with much more eaſe m the 
tenz night time, with torches, lamps, or other lights planted about 
haben the objects. | 


robuſi 


Of Counterfeiting Opal; by Mr. S. Colepreſs. | Phil. Tranſ. 


finda! 

mu | Ne 38. p. 743. 
ituoſu AT Harlem they make counterfeited opal-glaſs, which is 
we hate very lively, and, whoſe ſeveral colours are ſuppoſed to 


d of be produced by different degrees of heat; when the compoſi- 
who n tion is thoroughly melted, ſome of it is taken out on the point 
d, and N of an iron __ which being cooled either in the air or water, 
he ope- Wh 1s colourleſs and pellucid, 2 being put again into the mouth 
to em, of the furnace upon the fame rod, A turned round for a little 
rterial, ume, its 8 acquire ſuch various poſitions, as that the 
»w ind light falling on them, * variouſly modified, repreſents the 
baniſh I {cveral colours obſervable in the truz o I; and it is remark- 
able that theſe colours may be deſtroyed and reſtored again by 
different degrees of heat. 


The Juadrature of the Hyperbola ; by Dr. Wallis taken from 
N. Mercator's Logarithm. Technia in Latin. Phil. Tranſ. 
N 38. p. 753. 

* E following quadrature of the hyperbola is very ele- 

gant and ingenious. After M. Mercator had demon- 


ſtated prop. 14, that, in the hyperbola M B F (Fig, 11. Plate IV.) 
| \ whoſe 
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dle equal parts, each of which as Ip, p4, Oc. may be deſigned 
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whoſe aſſymptotes AN, A H form a right angle, the reQangle 
BIA, FHA,S pA, Sc. after drawing BI, F H, $ p, Ec. paral- 
lel to the aſſymptote A N, are mutually equal, and conſequent- 
ly their ſides reciprocally proportional; which is the known pro- 
perty of the hyperbola: Making AI=BI= 1, and HI =4; 


he ſhows prop. 15, that FH == 1 -, becauſe that AH: 


AI: : BI: FH. f. e 1 = which i 


equal to 1 — a t- —-4 + a, os. A Bed this will 
equally hold at what diſtance ſoever H be put beyond I, pur: 
ting Al, as before = 1, and making any production of it, as 
Ir = A, which may be ſuppoſed to be divided into innumera- 


by a; therefore let Ip, Ig. &c. be a, 24, za, Oc. till the {e- 
ries terminate in A: the right lines p, 47, Cc. anſwering td 
theſe, comprehending the fpace BI ru are | 


1— 4a — a* ＋ 24, Ec. 
1 — 24 + 42 — 843 + 1644, Cc. 
1 — 34+ 94* — 25743 + 8144, Cr. 
And ſo on to OT e. £97. 
Since then, 1 + 1 + 1 ＋ 1, Oc. to the laſt term = 4 
| a + 2a + 34, Sc. to A= 4* 
4 + 44 + 9a, Sc. to A = A; 
45 + $43 + 2745, Sc. to A A. 
Sc. Cc. Oc. 


from this he rightly infers prop. 1) that the hyperbolic ſpact 
BIA is = A — TA 85 A3 — 3 A* o- F AF, Sc. where: 
fore, aſſigning A = Ir any value in numbers, and diſtributing 
into two claſſes the affirmative powers, A, I As, 4 A,, &c 
and the negative powers, + A, + A, Cc. the aggregate 0i 
the latter being ſubtracted from that of the former, the re. 
mainder will be the hyperbolic ſpace BI 7 x. 

If you put A = o, I. or =, 21, or any other decimal frac: 
tion, and conſequently. leſs than 1. that is taking I leſs thao 
AI ==, the laſt powers of A become ſo ſmall, that they ma) 
be neglected, e. gr. putting AL I and Ir o, 21, then 


ASC 


& 
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= ©, 31 q 
L A3 =o, 003087 + A* o, 62205 
+ A5 o, coco81682 ÞF AS o, Co0486202 
A“ = ©, 0000025792 3 A*=0, 00014294 
+ A9 = o, Coo000088 A AF = o, 000600472 
+ A"! := 0, 000c00003' f A = ©, cooooools 


— 


* +0, 213151343 | 
—=BlIru | 


—_—— 


E - 


0 022550984 
= ©,I190620368 


But if the quadrature of the whole ſpace BIH E whoſe fide 
IH is longer than Al, were required, this method would not 
ſucceed ſo well, for in that caſe A being greater than 1, it is 

lain that the Jaſt powers would be too — to be neg- 
Qed, to remedy which, ſuppoſe the ſpace H Far was to Þo 
ſquared, and let AH be of any length, as cither greater, leſs 
or equal to A I, and taking the point r any where between A 
and H, let A H =1, and Hr = A, which is to be ſuppoſed 
as divided into innumerable equal parts, each of which = a; 
fince AH = 1 the other parts decreafing continually, 1 — 
1—24,1— za, c. to Ar=1— A; like iſe, becauſe of the 
equal ranges FHA, ord l A, K. which ſuppoſe — 


* HF T and all the reſt , === = &c. tors 


el comprehending the ſpace H Fur, as appears from 


Waltis Arithm. infinit. . 88. 94, 95 And dividing þ* by 
1 — 4, the quotient will aa a + 


(pact , 47, Sc. that is, U N 

1 47, Oc. „ SY X15 4+Ta* 5-45 + a 
here: ad Ala other right lines between Hy and ru will el F 
dy g I 24 44? 8a 16 47, Oc. * 
the nd ſo on to 1 + A + A* + A3 + A4, Ge. 

Ia the ſum A - f A ETA + +44 + $47, &. 
hy ho f F HT by Arith. inſinit. prop. 64- 8 
ey ma * | 
then 


E. gr. 
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E. gr. Let AH =1, Hr = A=o, ar, AI= 
and therefore þ* = o, o1, then 
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＋ „ 


+ A = o, 000486203 —» 

o, 000081682 

©, 000014294. 

©, 000002573 — 

O, 000000473 — 
o, 000000088 + 
Do, 00000001 7 —— 

1 = o, 000000003 -＋— 
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their Sum — ©, 235722333 * þ* = — O, OI = o, 00 
235722333 = FH yu, of which zi = AHGN a ſquare, if 
A be a right angle, or a rhombus if A be an oblique angle; 
all which may not only be accommodated to the conſtruction 
of logarithms, but alſo for finding their ſum; for putting 
AH=r, AI=IB=5, and the plane BIHF = pl. 9 - 
$f + will be =B IpS BIZ Blr, &:. till i 
terminate in BI H; if you begin not at BI, but on either fic 
of pS; putting p H=aand p SFH = ph, it will ut 
verſally hold, pSzq + pSur, &c. to p SF H=plane—ab, 

of which 1 = AHs. | 


Experiments of infuſing Medicines into Human Veins. Phil 


Tranſ. N“ 39. p. 766. 
M Smith phyſician at Dantaick injected alterants into the 
* veins of three perſons, the one, lame of the gout, the 
other, extremely appopleRical, and the third, troubled wit 
that odd diſtemper, the plica polonica: The ſucceſs of thi 
was; that the gouty man found himſelf well next day, an 


ſhortly after went to work; the appaplectical patient has had 
no paroxyſm fince ; and the ſeveral ſores cauſed by the f 


polonica are healed, 


A further Account of the Mendip Mines; by Mr. Glan 
Phil. Tranſ. N“ 39. p. 767. 


R. Glanvil ſays, he has been informed by experienct 
miners, that the veins ſometimes run up into the 1000 
of trees, yet they obſerved no difference at the top, with reſpe 
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o the other trees, into whoſe roots no ſuch veins run; the 
ater is eſteemed healthy to drink, and to dreſs meat in; the 
now and froſt near the groves melt quickly, but continue 
onger at greater diſtances; when a mine is very near the ſur- 
ice, the graſs is obſerved to be yellow and diſcoloured. Some 
ſe the Virgula divinatoria; but experienc'd workmen have 
jo value for it; yet they ſay, when the mine is _ they 
nay gueſs by it, how far the vein leads: White, yellow, and 
ixt earth are leaders to the country, as they call it; change- 
able colours always encourage their hopes: They ſometimes 
lig twelve fathom deep, before they meet any ſtones; at other 
imes, when there as a ſtony-reak at top, they light on the ore 
uſt under the ſwerd or lurface of the graſs, and which reaches 
own to 40 fathoms; a black ſtone is a bad preſage, for it leads 
o 2 Jam, which is a black thick ſtone, that hinders their 
york; a grey clear dry one, they account belt ; they ſeldom 
cet with damps ; if in ſink ing, they come to wet mooriſh 
arth, they look for a 7am, and expect to be cloſed up with 
ocks ; they gueſs atthe nearneſs by ſhort brittle clay, tor the 
ough is not leading. The ore is ſometimes ſhallow and ſome- 
imes 14 Or 20 fathoms deep; they follow a vein inclining to 
ome depth, when it runs away in flat binns ; their draughts 
re 14 or 16 fathom, till they come to a ſtone, where they caſt 
fide a draught called a cut: Then they fink plum again four 
or five cuts, one under another; they find ore at 50 fathom ; 


ho' not ſo deep. The groove is 4 foot long, 2 + foot broad, 
ill they meet a ſtone, when they carry it as far as they can; 
he groove is ſupported by timber; and which laſts very long, 
or 2 which has been uſed for above 200 years, will ſerve in 
ew works; it is tough and black, and being expoſed for 2 or 
days to ſun and wind, will ſcarcely yield to an ax. For the 


of „ upply of freſh air, they have boxes of elm exactly cloſed, of 


about ſix inches in the clear, by which they carry it down 
above 20 fathoms ; but when they come to ore, and need an 
ur-ſhaft, they fink it at the diſtance of four or five fathoms, 
and of the ſame faſhion with a groove, for drawing ore as well 
þs air, They uſe leathern bags of 8 or 9 gallons each, and 
pulled up by ropes, to drain the water: If they find a Swaller, 
hey drive an adit on a level, till it is dry. If they cannot cut 
he rock, they anneal it with fire, laying on wood and coal, and 
he fire is ſo contrived, that they leave the mine before the 
pperation begins, and they find it dangerous to enter again, 
Vor. I. T before 


heir beſt reaks are north and ſouth ; eaſt and weſt are good, 
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before it is quite cleared of the ſmoak, it proving mortal u hey g 
ſome. Their beetles, axes, wedges, Sc. unleſs they arc 6 Wheet 1 
tempered, as to make an impreſſion on the head of an anvil, Mader 
are not fit for their purpoſe ; and yet the ſometimes break Hay, | 
them in an hours time, and others laſt its or four da ſown » 
They work in frocks apd waſte-coats, by tallow candles, 14 o nd o 
15 to the pound, and if they have air enough, a candle aſt hich 
three hours. When a vein is loſt, they drive two or three fr Wiſh man, 
thoms in the breaſt, as the nature of the earth direts them: MWiproved 
They convey out their materials in elm- buckets pulled up hy 
ropes, holding about a gallon; and they make their Iadders gf leoc 
ropes. The ore ſometimes runs in a vein, 4nd ſometimes dif. ol 
N in banks; it often lies between rocks, being ſometing N 
ard, and ſometimes milder; they have often branche d orc inthe 5 He 
ſpar; there is about the ore, ſpar, chalk, and ſoft mealy whit gr; 
ſtone, marted with ore, and called Croores ; the ſpar is white, ich or 
tranſparent, and brittle as glaſs; the chalk white and heavice be br: 
than any ſtone ; the vein lies between the coats, and is of diflcrent Wpread 
breadths; it breaks off ſometimes in an earth, called a deading Nender 
bed, and may be found again in the ſpace of a fathom or two, Niem, 
keeping the ſame direction; it ſometimes tetminates in a dead r leg, 
clayey earth, without croot or ſpar, and ſometimes in a rock, e 2 
called a fore: ſtone. The clcareſt and heavieſt ore is the belt; ¶ ich fat 
36 hundred weight may yield a tun of lead. They beat the nd fon 
ore with a flat iron, cleanſe it in water from the dirt, ſiſt t Walled | 
thro' a wire-ficve, the ore falls to the bottom, and the reful: Hund, 
lies at top: And theſe are the preparations previous to its fu- ere, tc 
fion; for that purpoſe they have a Rear about five foot high, nd m1 
{et on timber, and to be turned round like a wind-mill, er half 
avoid the inconvenience of {moak, upon the ſhifting of the He {hc 
wind ; the hearth contains half a buſhel of ore and coal, with {Wſiinity 
bellows on the top; the charcoal is laid upon the hearth, The 
where the ore is, and dry gadds at top, called white coals; ad nor 
the fide of the hearth is a fink, that holds about 1 + hundred, Pillars ; 
into which the lead runs; then it is caſt into ſand, in which ich a 1 
forms itſelf into ſows ; they have a bar to ſtir the fire, a ſhovel Nhe hea, 
to throw it up, and a ladle heated red hot, to throw out tht mn 
melted metal. One melting is ſufficient, and the beſt, which 7 
is diſtinguiſned by its weight, melts firſt. There is a fightin be 
the ſmoke, which, falling on graſs, poiſons cattle, it 1s ſuec Pi 
upon the lips; if carried home, it will kill rats and mice; and b 


it it is mixt with a running ſtream, it will poiſon cattle, eve {Would f 
after a courle of 3 miles; what of this ig falls on the = t was 1 
EE the) 
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they gather up to melt in a flag-hearth, and make ſhot and 
heet lead of it. They ſometimes find flags, four or five foot 


al to 
re ſo 


nvi. Nader ground. As to ſubterraneous Dæmons they never ſaw 
rea; ay, but ſometimes they have heard knockings beyond theige 
days, en works, which when followed, afforded plenty of ore. 


th hich they fancied the ſhape, eyes, arms, legs, full breaſt of 
e nm, Ce. it was about four inches in length, and the mine 
nem: Nroved rich. 
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ſeocolla about Frankfort an the Oder and an extraordinary 
Hrt of Snow; by J. Chriſtopher Beckman, Phil. Trani. 


Ne 39. p. 771. ä 


times 5 N 

inthe 7 Steocolls or glue bone is found to grow in a ſandy, yet not 
whit gravelly foil, and not at all, as far as is known, in any 
yhite, ich or clayey ground; it ſhoots into the earth about 10 foot; 


he branches grow commonly ſtreight, and ſometimes they 
pread fidewiſe; ſome of them are thicker, and ſome more 
lender, eſpecially as they are more diſtant from the common 
tem, which laſt is uſually of the thickneſs of an ordinary arm 


24 Vick 
Ferent 
ading 


r two, 

dead r leg, and the branches as thick as one's little finger: On 
rock, Mie Ped, which is every where elſe yellowiſh, appears a whi- 
\ beſt; in fatty ſand, which, if dug into, has under it a dark, fatty, 
at the Nd ſome what moiſt and putrid matter, like rotten wood, and 
ſift it Walled the flower of the Oſteocolla; the Oſteocolla being thus 
reful: ound, is entirely ſoft, yet, rather friable than ductile; where- 
its ſu- ore, to get it whole with its branches out of the earth; the 
high, Wand nd be carcfully removed, and being expoled to the ſun 
ill, vor half an hour or longer, it grows as hard as it is found in 
xf the de hops; it ſeems to be a kind of marl, or to have great 
with mnity to it. 

earth, The ſame gentleman obſerved an unuſual ſort of ſnow, it 
Is; ad none of the ordinary figures, but was made up of little 
adred, illars; ſome whereof were tetragonal, and ſome hexagonal, 
nich it With a neat baſis; on the top they were ſomewhat larger, like 
ſhovel be heads of columns; it may properly enough be called nix 
ut the W0/umnaris. 

which i : a ; 

n The Virtuc of Antimony. Phil. Tranſ. Ne 39. p. 774. 
twee p ON giving an ounce at a time of crude antimony ro a 
; and boar, and putting him into the ſtye, it was obſeryed ho 
eve {Would fatten a fortnight before another that had no antimony ; 
: ſand, t was likewiſe found antimony. will cure a pig of the meaſles, 
the) | T 2 whenc- 


nd one King of Wells found in his groove a piece of ore, in 
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a horſe, with running legs, after the faſcines, was cured 


MEMOIRS VF the 
whence it appears to be a great purifier of the blood; a len 
and ſcabby horſe, that could not be fattened by any keeping, of 


on giving him antimony every morning for two months, be. 
came exceeding fat, and upon the ſame keeping as _—_— 


i 


giving antimony for a week. | | 

The manner of ufing it is this: Take a drachm of powdered 
crude antimony for one horſe, and ſhake it among his oats in; 
morning, or make it into balls. 


Alagnetical Variations predicted; by My. Hen. Bond. Phil 
| Tranſ. Ne 40. p. 789. ä 

R. Bord, having formed to himſelf an hypotheſis of the 

variations of the needle has, in order to verify that ſup 

poſition, calculated the following table. 


Years| Variat. | Tears Variat.| Years | Varlat. 
welt weſt. we ſt 
1668 1 561703 ])“ 36˙ 17/10 |8* 33” 
1670 [2 1881704) 45|171t [8 4 
i680 [4 O 05) 5017138 49 
16905 3917068 11713 [8 56 
17007 1070 2[8 97149 4 
17017 1917088 171715 [9 11 
n 281709 8 25 


The true uſe of the Lymphatic Veſſels; by M. Louis de Bil 


man 
Phil. Tranſ. N* 40. p. 791. diſcat 


* lymphatic veſſels have two coats, between ua A 
are innumerable very ſmall and fine filaments, reſem eignut 
bling the moſs of trees, and withdut any valves, containing! on 1 
nutricious juice conveyed into all the parts of the body, by! Th 
motion from the centre to the circumference ; which returnin of oh 


again by the internal pipes, that are furniſhed with valves, | 


N mo longer lymph, but ferment ; which preſerves and fer Of po 


ments the blood, being conveyed into it by a motion contrat 
to the former, viz. from the circumference to the center. 

M. de Bills affirms to have ſhowed, that theſe filaments cat! A 
their lymph to the glands, between the two coats, and thats 


the loweſt extremity of theſe glands, the ferment· veſſels tal Sig 
to be x 


their riſe : He alſo affirms, that the greateſt part of the cy 
1s diſcharged between the tunicles of the veins, arterits 
Iymphatics, membranes and veſſels in the meſentery, to 


tance « 


- conveyed into all parts of the body, both external and * 
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s - of the Tides, Whales, Sc. at Bermudas; 4 My. R. Stafford, 
5 15 Phil. Tranſ. Ne 40. p. 792. | 
nerly; HE tides at Bermudas, riſe not above five foot, and that 
red , only at one ſeaſon of the year, viz. between Michaelmas 


and Chriſtmas ; at other times not above three foot. It is high 
water about an hour after the moon's rifing, and an hour alter 
her ſetting ; it flows in from the north-weſt, and runs nearly ſouth- 
eaſt; and it is high water ſooneſt in that part that lies moſt to 
the north-weſt ; but the tides do not ebb and flow that courſe 
quite round the coaſt, which may be owing to points of lands or 
ſhallows, that divert its north-weſt and ſouth-eaſt courſe. 

There are great numbers of whales about Bermudas in March, 
April, and May: The females have plenty of milk, which their 
young ones ſuck out of teats, that grow by their navels; they 
have no teeth, yet they feed on — growing on rocks at the 
bottom of the ſea, for the above mentioned three months, and no 
other ſeaſon of the year; and when that is eaten up, the whales 
retire; theſe they kill, on account of their oil; there have been 
Sperma cets whales driven on the ſhore, which Sperma covers all 
their body; they have ſeveral teeth, about as big as a man's wriſt ; 
are extraordinary fierce and ſwift, ſtrong and inlaid with finews 
ow their body, which may be drawn out to the length of 30 
athoms, 
| Some of the inhabitants live to upwards of 100 years, and 
e Bill 
diſeaſe ; the air is ſweet and pleaſant, and the diet coarſe. 

Spiders ſpin their webs here, between trees that ſtand ſeven or 


hich | { 
he eight fathoms aſunder, which they do by darting them into the 
ining oY air, and the wind carries them from one tree to another ; this web, 
„ byt when finiſhed, will enſnare a bird as big as a thruſh. | 
urnig The houſes are thatch'd with the leaves of the Palmetto, ſome 
ves, of which are eight or ten foot long, and near as broad. 
— Of poliſhing Glaſſes by à turn Lath, and of an extraordinary 
* burning Glaſs. Phil. Tranſ. N' 40. p. 795+ 
s can T Paris there is an artiſt, who poliſhes optic glaſſes on a 
thats , Turn Lath, with the ſame facility as he turns wood. 
els tal Signor Heltalla cauſed a burning glaſs, of ſeven foot in diameter, 
e che do be made at Milan; he — to make it burn at the diſ- 
tetris fance of 3 3 foot, 


of 


many to 100, and they die of age and weakneſs rather than any 
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Of the Cochineel Fly. Phil. Tranſ. N* 40. p. 596. * > | 


7 is generally thought, that the cochineel comes out of a 
fruit called the prickle-pear, having a leaf of a flimy nature, 

and a blood -· red fruit, full of feeds, which give a dye almoſt like * 
Braſiletto wood, that periſhes in a few days by the fire; but the ſwal 
inſect ingendred of this fruit or leaves, gives a permanent tine. ther 


ture, as is generally known. N niſtre 
There is a berry in Bermudas and New England, called the BW whic 
Summer-T/iand Reed-weed, as red as the prickle-pear, giving MW with 
much the ſame tincture, out of which come worms, that after. grave 
wards turn to flies, ſomewhat bigger than the cochineel-ly, and WW iriki 
feeding on the wr £, and ſaid to yield a colour no ways.inferior WW bullet 
to that of the cochineel, and much exceeding it in medicinl] with 
virtue: It might be offered to try, whether this berry might not could 
grow in England ; and whether of the berry of Zraſitetro wood Th. 
a-like inſect might not be obtained in reſpect of colour; and Mpeſſag 

whether a fading tincture, yielded by ſome vegetables, might have 
not be fixed, by cauſing ſuch a fermentation, as might engender chat th 
inſets, giving the colour of their original, that would hold in Wrerves, 
grain; 1n order to breed inſets out of herbs, for it is they that the ſto 
yield the beſt tincture, dry them, or ſtamp them till they run m ing fou 
more juice, and Jet them dry in the ſun, or in a proportionabl Wiſer of a 
heat; or if already dried, infuſe them in water, in a ſand heat for er, eſp 
24 hours; then evaporate the water, till the infuſion be as thick WiWcems 1; 
as a ſyrup; but for this uſe, ſtrain them not from their feces; Meins, h 
then take this maſs, and put it into an earthen or wooden veſſ BWhort a 
covered with ſtraw, but not too cloſe, fo as to exclude the alt 8 
des 0! 


entirely; then put the veſſel in a pit in a ſhady place, and pu 
about it ſome wet leaves, or ſome ſuch putrefying ſtuff, and 
over it a board, and on that, ſome ſtraw or the like; and it wil 
produee a ſhelly worm, and then a fly of the tincture of the con. 
crete, but more laſting, and ſomewhat heightening. As fo eding t 
berries, ſtamp and boil them, evaporating them to the conſiſten W154, « 
of a thick juice, and do with them as above. As for woods, infa Mime, is ; 


AP 
Fl 


them in water, after pulverizing them, and boil out their tin + fatho 
ture, and evaporate the water to the {ame conſiſtence as above. he lows 
The flies will play about the fide of the veſſel, and the ſurfac Winds b] 

nds, i 


of the matter; theſe you are to take, and kill in a warm pan 
ſtove, and fo dry — keep them. des, fro 
; flembe 
no than i 


paſt thi 
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A Bullet voided by Urine; by Dr. Nath. Fairfax. Phil. Tranſ- 

7 Ns 40. p. $03. 
NE G. Eliot of Mendleſham in Suffolk, being affli ted for 
many years with gripings in the bowels, was perſuaded to 
ſwallow two bullets, whereupon ſhe found immediate eaſe; but 
afterwards her pains returned and increaſed; in the fit was admi- 


niſtred to her a doſe of lady Holland's powder in poſſet drink, 


the WW which wrought gently 3 but the paſt that night in exceſſive pains 
ring wich vomitings; and next morning ſhe — by urine a 
lter. oravelly ſtone, of a colour between yellow and red, but on 


ſtriking off its outer cruſt with a hammer, — found it to be a 
bullet of a braſs colour; on the outſide, and on cutting into it 
with a knife, it proved to be lead, which being diſcovered, 
could eafily be accounted for. 

The doctor would from this inſtance infer, that there is a 


and N peſſage from the ſtomach to the bladder, beſides what anatomiſts 
nicht bare hitherto accounted for; for it ſeems to be beyond diſpute, 
— that the bullet came not to the Urerers, by the veins, arteries, 
Id in N rerves, or lymphæducts; and what confirms ſuch a paſſage from 
tha che ſtomach to the bladder, is, that many find, that on drink- 
un n0 {Wing four or five glafles of Rheniſb wine, within leſs than a quar- 
nable ter of an hour, they will have a ſtrong inclination to make wa- 
at for rer, eſpecially if the body has been a little in motion: Now, it 
thick ems ſcarce conceivable, that it ſhould paſs thro' the lacteals, 
ceces; eins, heart, and arteries, and be ſecreted from the blood in fo 
veſſel hort a compals of time. | 

he a WW. 

* des oer ved in Hong road, four Miles from Briſtol; by Capt. 
F. and Sam. Sturmy. Phil. Tranſ. N“ 41. p. $13. 

it wil APT. Hurmy obſerved the annual ſpring-tides to fall out in 
e con March and S-ptember, either at that is immediately pre- 
As for feeding the ſun's ingreſs into the equinoctial points of Aries and 
ittenct ra, or the next tide after, according as the moon, at that 
infa Eime, is near her full or change; and then the tide riſes to about 
ir tinc- . fathoms, or 45 foot; and the loweſt neap-tides are at 2 5 foot. 
above. he loweſt neap makes the higheſt ſpring, unleſs the north-eaſt 
ſurface N inds blow hard, and fo keep back the tides; and the contrar 
pan of Winds, if they alfo blow —— make the higheſt. The . 


des, from about the latter end of Aſarch, till the latter end cf 
iember, are about a foot and three inches higher in the even- 
bs than in the morning; that is, if it be high · water after the ſun 
Bulle paſt the meridian, or in the tides between noon and * ; 

| ut 


of the 
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1s obſerved, the 
ichaelmas to Lady-day the contrary is obſerved, 

but N. higher 9 15 inches than the — * 
rus 5 between midnight and 2 + $ anc Gale pe en to high. 

, ] increaſe of the tide: | 
in both, after the gradua heir height till wap agen 

8 ke decreaſe of their heig . 
The. bi ne . 
? it be kept back by north- : 

on be « — * . a at it flows at 22 when * 
bas is caſt-ſouth-caft, the tide q — « ** — b the 
bin —— hours; ſo that there is 1 + hours . a . eaſt and 
* les, which ſay, it flows only to the moon's ct There 
old ta n ought by all means to be GH * 
oy : * in reckoning the tides by the — 1d; bur from 
1s I e; for about that time, only the rule will ho * arters 
2 — e to the quarters, and from the full to | — tuo 
OY the neap-tides, it does not flow here ſo, * wy 
inte of the compaſs. It neither _—_ nor wg econ both of 

d ty is greateſt, at the 

= n gon od decreaſes to full or ow woe 
2 is obſervable in the n only, ' as ay - 


the following table, 


I igh ime. Height. 

Time Height. Time. 228 D 
h. m. f. inch. h. m. f. inch. = 2 
0 15 2 71 3 00 2 3 — way 
15 9 2 6 939i] 2-2 + 

T 26 | 9301421 O 45 

8. I I 11 0026 
8 00 2 6 80 45 5 e 
SCO 15 26 - 3 fi 32S So 
— o 302 54 f 3 a 
3 0 18 5 00 5 o 
1 f = 18 6 00 4 0 
n . | 7 03 0 
He, e oo 8 | 

5 45 12 3 15 44 700 ag 10} 


| ucceed- 
, The uſual number of tides from one new —_ 8 a : _ 
a from full to full, is 59. In the Severn, r 
Hife ar Neconham, and 160 miles from 1 h ke a wall 
. e he flood, in ſpring- tides, riſes nine foot big % ** 
1 * for many miles 9 to” ar | n * 2 
7 7 re ; and then all ſuch ve | 4 
ir deg ae rim or Boars, as they are po 2 ah 

9 s overſet, or driven on the banks: It flow 


for two hours, and 18 foot high, and it ebbs 10 hours. Nr 
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Olſervations in 4 Voyage rem Spain to Mexico. Phil. Tranſ. 
0 41. p. 81). 

HIS obſerver gives an account of a famous cave, ſome 
leagues ta the north-weſt of Mexico, gilded all over with 

a kind of leaf. gold, which had deluded many Spaniards with its 
promiſing colour, for they could never reduce it into a body, 
either by quickfilver or fuſion; and going one morning thither, 
with an [ndian for his guide; he found its ſituation ſomewhat 
high, and in a place very proper for the generation of metals; 
** entred into it, the . t of the candle ſopn diſcovered on 
all ſides, but eſpecially over his head, a glittering canopy of theſe 
mineral leaves; at which he greedily ſnatching, there fell down 
avaſt lump of ſand, that not only put his candle out, but almoſt 
blinded him: And calling out with a loud voice to his 71dian, 
who ſtood at the entry of the cave; as being afraid of ſpirits 
and hobgoblins ; there rebounded within thoſe hollow caverns 
ſuch thundring and redoubled echo's, that the Indian, imagining 
he had been wreſtling with ſome infernal ghoſts, ſoon quittzd his 
ſtation, and thereby left a free paſſage for tome rays of light to 
enter, and to ſerve him for a better guide; his fight was a little 
affected by the corrofive acrimony of that mineral duſt ; but 
= re-lighting his candle, he proceeded in the cave, and heap- 
ed together a quantity of the mineral mixt with ſand, and ſcraped 
off from the ſurface of the earth ſome of the glittering leaves, 
none of which exceeded the breadth of a man's nail; with the 
leaſt touch, they were divided into many lefler ſpangles, and 
Vith a little war Foo they left his hand all gilded over. He 
began to make experiments on the ſand, which had been the 
matrix of the mineral, after the ordinary way uled in the Indies, 
which was, to put it into a ſtrong reverberatory fire, and ob- 
lerve the colour of the fumes ; but on account of its adult drineſs, 
it afforded none; then he proceeded to another method, which 
was to boil it in water; and obſerving the Alcali, lett after eva- 
porating the water, he found, that it abounded rather in a ſul- 
paurous unctuoſity, than a ſaline acrimony; upon this, he applied 
hcſt the quickſilver, mingled with the ordinary magitteries of 
that country, to curb and break the force of the ſulphur; but 
percetving theſe ineffectual, hg quickened the mercury with the 
Caput Mortuum of vitriol and ſaltpetre, a ſecret among miners, 
but without any ſuccels; then he boiled the mixture over the 
ire, but all to no purpoſe; ſo froward was it, that it could not 
be vrought to receive mercury, either by fair or foul means: — 
for. 1. ' U | att 


As 
— 


* 
8 7 0 * 
a ho 0 n 3 * * — * 2 * "i — _— * - 
P ; x 6” 4 31 4 * g 
p \ > - * * 4 4 - 
- —————_—_ — "__ _ = Þ: a — | 
S oF Eb _ ä 
1 q * p 4 7 = 1 = * 2 — 
ow —_ Þ * a 1 2 4 4-0 p. — 1 1 1 q * 
= n 0 * 0 >. Ek: 5 s * o [ 2 of 0 
my * * * — o * — 
4 N * = 8 1 \ = * - _— — <P > * — — — 1 ä — — - 
5 1 4 1 _ - 0 K as \ | = « = 1 2 1 1 - 3 * - ES. * 0 by N 8 8 8 _ ä 3 2 — C *  #* * ** 
* = x * 9 3 ww 4 o ku _” a o < 1 by © w 4 
r — * — 2 y - — * 5 Sons 
* ” "_ . q "x — 1 — — . 
> - ih 2 al i * 


in ſeparating filver in the Indies; that metal being generated, a 


Fg 
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laſt he tried it with a corroſive of ordinary ſeparating water, in. . 

pregnated with common ſalt, and it made a — like that q 1 
gold; but on evaporating the Aua fortis, there only remained waſh it b 
behind a yellowiſh dirt, out of which, with diſtilled vinegar, de other. 
and its own tartarous ſalt, a tincture, more curious than uſeful WWF - 1. 


was extracted, IPL: oper” nerals, th 
To thts he ſubjoins an account of the grand uſe of mercury, water into 


nual cur. 
the weight 
eſſels or t 


commonly it is, in certain rocky ſtones, abounding with bitumi 
nous and corroſive mixtures, it is impoſſible to free it wholh 
from its corrupt matrix, by violent melting, whatever auxilian 


ingredients may be added, as lead and artificial ſalts, becauſe, WW waa i 
theſe ſulphurous and vitriolic compounds, melting together with . n 
the ſilver, ſublime part of it away in a volatile fame by ther Mag 24 af 
corroding acrimony, and calcine and vitrify what remains; n molds 0. 
this caſe, the uſe of quickſilver is found very advantageous, whid %%, anc 
is briefly as follows: Having reduced the ore into ſmall part, does of f 
they calcine it firſt in a reverberatory furnace, and with a moderat N 
fire, for fear of fuſion; this calcination ſerves chiefly to free E tel 2 
mineral from what may hinder the operation of the mercury; leer A . 
by the colour of the fumes is diſcovered, what corroſive mixt ie . 
it chiefly contains, beſides, that it is made more tractable unde . "th 5 6& 
the mill-ſtone, in order to reduce it to a ſmall flour, before th bs ame 
application of the mercury; and this is chiefly uſed in th! * 
fler veins, that are hard and dry; for ſuch as are ſofter, and Dany who 
abounding in oleaginous ſulphurs, before burning, are fir 8 q 
ground into powder, in ſuch mills, as are often ſcen in gl Pbereas. ch. 
ouſes; and then they receive a gentle calcination, mixing ing . he ELL 
dients ſuitable to the. peccant humour, ſo to ſpeak of the ore; e wich the 
{uppoſe the metal ſulphurous and antimonial, ruſt and drols line part 
iron are found very proper; if abounding in iron, then ſulphu ulphurs 5. 
and antimony, reduced to powder, may be uſed to good purpok; oncoQin tl 
ſulphur has a particular force in — and diſſolving 1r00: 8 
After the ore is ground, calcined and fifted, it is divided in Dervations 
ſeveral heaps, wes, then by leſſer eſſays, they find what quantif 
of ſilver each heap contains; the ordinary, being 6 ounces 8 Ll; 
100 pounds, ſometimes 12, and if it yield 18, it is eſteemed 1 Ig 
very rich vein; yet, ſometimes great maſſes of pure ſilver a N wy, 
found, called virgin metal. Having diſcovered the quantity , 2 


filver in each heap, they proportionably ſprinkle them wid 
mercury, at ſeveral times, ſtirring the ore often about, to make iſe; for i 
it incorporate with the quickfilver ; when, by the colour of ( be ag 5h 5 
mercury, coagulated by the ſilver in clear large maſſes; - auth of * 


armed wit 
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conecture the mercury has done its office in ſeparating all the 
filver, their knowledge in this cafe being only conjectural; they 
waſh it by means of * veſſels, ſtanding in order, one under 
the other; ſo that the matter in the firſt and higheſt veſſel being 
waſhed and ſtirred about, all the duſt of the heterogeneous mi- 
nerals, that do not incorporate with the mercury, falls with the 
water into the other veſſels and is thence thrown out by the con- 
nual current of the water; and the filver in the mean time is by 
the weight of the mercury, driven down to the bottom of the 
efſels or tubs, in clotted lumps, called Pella's: After this, the 
ercury, together with the filver, is taken out of the veſſels, and 
queezed in coarſe and ſtrong linnen, and beat with a beetle; the 
nercury is, as far as poſſible, ſeparated from the ſilver; and this 
af is afterwards reduced into a pyramidal or conical figure; 
n molds of, the ſhape of Indian pine. apples, called Pzineas de 
ata, and thus faſhioned, for the eaſier ranging them about the 
does of a great earthen veſſel, like a blind alembic, round 
hoſe top, a fire being made; the reſt of the mercury is imme- 
lately ſeparated from the ſilver, and falls to the bottom. The 
Iver is melted down with the Liga, as it is called, allowed by 
he king of Spain; and by which he returns to the people in cop- 
er that fifth part, they allow him of all the ſilver. 

He concludes with his thoughts on the tranſmutation of metals, 
nd is of opinion, that that change is erroneouſly apprehended by 
many, who imagine that the whole imperfect metal is totally 
ransformed into the more perfect, by the ſubſtance mixed with it; 
Fhereas, the mixture, added to the melted metal, unites ſelf, 
s he thinks, to thoſe pacts, which being homogeneal, ſy mbo- 
ze with the nature of the more perfect; whereby the pure me- 
line parts are ſeparated from the other heterogeneous impure 
uphurs, which, together with other cauſes, hindred nature from 
oncocting that ſubſtance into the perfecter metal in the mine. 


P/ſervations in Jamaica; by My. Norwood, Jun. Phil. Tranf, 
| Ne 41. p. 824. W 

A Lligatars are ſhaped, and walk like lizards, being four, 
footed; thoſe of a full growth, have teeth like a maſtiff, 

nd a mouth a foot and a half wide; they: ſmell ſo ſtrung, that 
1s felt at a great diſtance ; in order to kill them, a man muſt 
armed with a good long truncheon, and fall upon them fide- 
le; for if they are — in front, they are too nimble for 
ve aflailant, and may leap upon him, which they can do the 
nth of their whole body * if they are maimed . hs 
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ſhoulder, and behind their fore - feet; they are then eafily 


maſtered. | 

Tortoiſes die, if their blood be heated, which muſt not be 
hotter than the element they live in. The Chegos are not fel 
till a week after they are got into the body; they breed in great 
numbers, and incloſe themſelves in a bag, which when obſerved 


there are certain ſkilful perſons, who with little pain take then 


out; and they take care to extract entirely the whole bag, that 


none of the brood, which are like nits, may be left behind. 


The ſhining flies are a 33 of Cantharides, appearing 
green in the day-tune, but glowing and ſhining in the night 
even in death ; and Mr. Norwood could, by applying them dead, 
read a printed or written paper in the dark. 

The Manchinel- apple is the moſt beautiful fruit to the ex, 
the moſt agreeable to the ſmell, and the pleaſanteſt. to the taſte 
of any fruit in the world, and therefore called the Eveggph; 
but if eaten, it is certain death; the wood of it, while green, if 
rubbed againſt the hand, will fetch off the ſkin, or raiſe bliſten; 
and if drops of rain, falling from this tree, light on one's hand, 
or other part of the body, it will have the fame effect. 


A new and univerſal Method, for working Convex-ſpherial 
Glaſſes on @ Plane; by S. Mancini, Phil, Tranſ. N“ 42. p. 8; , 
T O give a ſpherical figure to a plane, by moving one pla 
upon another with a circular motion, proceed in this man 
ner: Let the piece, to which the glaſs to be wrought is faſten 
ed, be fitted in the head of a pole, to be of a length, the ſemi 
diameter of the ſphere that the lens requires; and, on the ſtool a 
form, where you intend to work, let there be put a plane of iron 
or other met horizontally, and let the pole be faitened to the 
cieling of the room, perpendicularly over this plane, or Jower, i 
need be, after this manner; about the head of the pole, faſten: 
frame, made of two concentric. rings or hoops, ſo that the one 
move within the other on two poles; and this other, on othe! 
poles, moveable between two ſmall arms fix'd to the cieling; a 
the ſame may be done with a moveable ball within two fix d dt 
cles, and faflened on the top of the pole: Which is plain fr 
the figures, for (in Fig. 1. Plate V.) T is the lens, cemented! 
the piece E, faſtened to the pole 8, paſſing thro” the center d 
the inner circle B (Fig. 2.),. moving upon the pivots I H in ti 
outer circle A; and this is faſtened in a frame on the pivots LV 
in the arms CD (Fig. 1.), fix'd in a wall, or above in the cieling 
as was ſaid; and above this frame, let a pin be put thro ti 
: up 


upper Pt 
raiſed a 

elic ; let 
ON, WI 
and let t 
out ; but 
the manr 
is enough 
to touch 
tuation: 
which the 
ee 
ſquare pl. 
1 the - 
45 is the t 
make a ſq 


on that x 


firm and f 
putters, R 
which twe 


to be put 


lacing th 


5 
and adjuſt 


The uſe 


guide the 

the plane, 

till t Ec gla 
on the tam 
it muſt be 
very ted1ou 
to its perf 
the ſphere, 
of the pol 
ſeryed as i 
ſeribed, a 

cavated its 
ſpherical by 
a gage, fixt 
Tho' thi 
tiſts are of 

ies of any c 


N. B, 1 


ROYAL SOCIETY. 153 


upper pole, to hinder its getting out of the cirgle B, and to be 
raiſed a little, but not he made lower by the workman, or 
elſc ; ler the pole 8 (fig. z.) be thruſt into the moveable ball 
ON, within the two circles P, Q, fixt to the two arms ZZ 
and let the two circles be parallel, preventing the balls getting 
out; but one larger circle, about the middle of the ball, in 
the manner of a ſocket, may ſupply the place of the two; it 
is enough if the ball do but freely move in it, yet fo as always 
to touch it, to keep its centre, when it moves, in the fame ſi- 
tuation: Let the plain F (fig, 1.) of the iron or other metal, on 
which the glaſs is to be ground, be placed level on the form G, 
to do xl the following contrivance 1s proper; prepare two 
ſquare planks of wood F K equally thick, long and broad; but 
in the undermoſt fix a ſquare ruler, ſolid and firm, and as long 
35 is the thickneſs of both the planks, and in the upper plank 
make a ſquare hole or groove, that the plank may ſteadily ſlide 
on that ruler, and put a ledge on it to keep the board more 
firm and ſtiff upon it: Further, let the two planks have two 
outters, R, U, going a-croſs from one end to the other; into 
which two wk wedges may paſs hke Y, four of which are 
to be put againſt each other in the ſaid gutters; and then 
lacing the plate F T level on the planks FR, take a pendu- 
— or other levelling inſtrument, and fit it to the ſaid plate, 
and adjuſt its level poſition by the wedges. 

The uſe of this inſtrument is very eaſy, ſince it is ſufficient tg 
guide the turn- tool with your hands, faſtned to the pole upon 
the plane, where the ſand is ſpread; and continuing to turn it, 
till the glaſs has taken its ſpherical figure ; it may be poliſhed 
on the fame plane, applying to it the cemented paper; bur 


it muſt be obſerved, that the — by this inſtrument is 


very tedious; ſo that it is adviſeable, after the glaſs is wrought 
to its perfect figure, to uſe certain gutters proportionable to 
the ſphere, whoſe ſemidiameter is repreſented by the length 
of the pole above mentioned; and the ſame rules to be ob- 
ſerved as in grinding convex glaſſes; the gutters are thus de- 
ſeribed, a poliſher muſt be made in the form of a gutter, ex- 
cavated its whole length, and which may alſo be hollowed 
Ipherical by a wooden mould, turned of a ſpherical figure by 
a gage, fixt on a mandril, and made to turn round. 

Tho' this contrivance be ingenious enough, yet ſkillful ar- 
tiſts are of opinion, that it will be hard to practice it on glaſs 
es of any conſiderable length. 

N. B, This is à tranſlation from the Latin. 
Trans- 
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Transfuſing Blood into the Veins of an old Spaniel. Phil, 
Tranſ. N“ 42. p. 481. SEE 
Spaniel of a middle fize, 13 years old, and that had been 
deat for three years to ſuch a degree as not to hear the 
reateſt noiſc ; 1o feeble, that he could not lift up his feet, only 
trailing his body along; upon transfuſing the blood of a lamb 
into his veins, and continuing untied on the table for an hour, 
he afterwards leapt down, and went to find his maſter, who 
was in another room ; two days after he went abroad, and ran 
up and down the ſtreets with other dogs; his ſtomach returned, 
and he began to cat more greedily than before, and from that 
time gave ſigns that he began to hear, till at laſt he wholly 
recovered that ſenſe. 


A. Deſcription of a new Microſcope ; by Euſtachio Divini. 
Phil. Tranſ. Ne 42. p. 842. 


E Divini has made a microſcope of a new invention, 
* wherein, inſtead of an cye-glaſs convex on each fide, 
there are two plano-covex glaſſes, ſo placed as to touch one 
another in the middle of their convexity; this inſtrument 1s 

culiar in this, that it ſhews the objects flat and not crooked, 
and tho' it takes in much, yet magnifies extraordinarily; it i 
almoſt 16 + inches high, and adjuſted at four different lengths; 
in the firſt, which is the leaſt, it ſhews lines, 41 times bigger 
than they appear to the naked eye; in the ſecond, 90 times; 
in the third 111 times; and in the fourth, 143 times; whence 
may be eaſily calculated, how much it magnifies ſurfaces and 
ſolidities: The diameter of the field, or the ſubtuſe of the vi 
ſual angle meaſured on the objeQ-plate, in the firſt length, 1s 
8 inches, 7 lines; in the ſecond, 12 inches, 4 lines; in the 
third, 13 inches; and in the fourth, a little more than 16 
inches; on viewing with this microſcope {mall grains of fcar- 
ced ſand, they perceived an animal of many feet, its back 
white and ſcaly, but lefs than any hitherto obſerved; for, tho 
the microſcope ſhewed every grain of ſeed, as big as an ordi- 
nary nut, yet this animal appeared no bigger than one of ths 
grains {cen without a microſcope. _ 


Of the Teſticles; by Vadlius Dalhirius Bonglarus, ran 
| Vom the Latin. Phil. Tranſ. N“ 42. p. 843. 
* IS author obſerving the oppoſite and contradictory ac- 
L counts you of the ſtructure of the teſticles by anato- 
maſts, applied himſelf with the greater nicety and attention to 
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dect them, and he has — repreſented his obſer- 
vations u pon them in two figures: Fig. 4. is the teſticle of a 
man, ind 6 . 5. that of a boar: AA are the two teſticles cut 
thro' the middle, B B the tunica albuginea, GC the inſertion of 
the vaſa Preparantia into the N DD, Hizhmore's 
1,4 running exactly thro' the middle of the zeſtes of a boar, 
but different from that of a man; it may be doubted whether 
Riolanſus's linea fibroſa be inſeparable from the coat of the 
zetes or not; E EE E the vaſa preparantia, perforating the 
dbuginea, and connected with the ductus; FF FF the genuine 
ſubſtance of the teſticle of a man, not glandulous but entirely 
vaſcular; ſo that the whole teſticle conſtitutes only one veſſel, 
between the veſſels of the teſtes in a boar lies a ſmooth ſtratum 
or layer of fleſhffff; GGGG are ſmall pipes, or tubes, 
whoſe number is precarious, ariſing from the ductus, imme- 
diately at its origin from the albuginea in the head of the ze/- 
1e; HH the beginning of the epididymus, not glandulous 
according to Highmore, but vaſcular according to Riolanus, 
which veſſels are connected together by a 2 membrane; 
whence it appears that the epididymus ariſes from the ſmall 
pipes, and theſe again from the ductus; fo that the ſeed is at 
firſt ſecreted in the veſſels of the teſtes, from which it flows 
into the ductus, and from that again it is conveyed to the epi- 
didymus, in whole windings it is elaborated and brought to 
perſection; II the remaining part of the epididymus, which 
is entirely vaſcular, ſo that in the teſticle and epididymus of 
a man there are no. glands to be found; K K the ejaculatory 
veſſel, which is a continuation of the epididymus. 

This ſubject has fince been examined with ſo much care and 
xactneſs, that it now plainly appears, the teſticles are only a 
ongeries or number of very fine veſlels, that may be drawn 
put like thread from a bottom. \ 
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Dbſervations and Experiments on Vegetation and the runns 
of Sap; by Dr. J. Beal and Dr. Tonge. Phil. Trarf 
N. 43. p. 853. 

Everal vegetables, as elders, briars, ſallows, willows, the 
U black elder, vines, and moſt ſhrubs, as alto current trees, 
nd ſuch as are of a ſoft wood and quick growth, 'will grow 
with the wrong end. planted in the earth; two or three of 
heir joints being covered in the mould, and the ſtem cut off 
car the uppermoſt joint, which ſhould be balf covered in the 
would, and the mould fomewhat raiſed, as it grows. 

A branch, 
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A branch, whilſt yet growing on the tree, being laid in the 


ground, and there taking root, will grow at both ends, if it be 


well rooted, and the like care taken of the laſt joint, as above; 
and the layers of the trees, mentioned in the former obſeryz 


tion, will grow at both ends, and aptly ſeparated, when they 


have ſpread roots both ways, make two * out of each layer, 
In the tapping of trees, it is obſerved that the juice aſcends 
from the root, and after concoction in the plant deſcends to the 
orifice whence it iſſues; Ratray, the learned Scor, affirms tha 
he had calculated experimentally, that the liquor the birch 
yields in the ſpring equiponderates the whole weight of the 
tree, both branches and root. | 
Dr. Tonge is of opinion, that ſap always riſes and nere 
roperly deſcends, having only-a kind of ſubfiding, which, he 
ys, he cannot call a circulation; and he explains it thus; that 
the ſap neceflary to the growth of the leaves, fruit and uppe 
branches, being diſpenſed in ſuch manner that the ſap in the 
innermoſt coats feeds the internal, and that of the outward, the 
external parts of fruits, &c. the remaining juice between the 
ſeveral coats and between the bark and body, begins to con 
denſe firſt into a jelly, and after into wood, bark, roots, &. 
according as it ſablides; and becauſe it condenſes faſter t 
ſome parts than others, the ſap condenſed higher or lower, taks 
leſs room, and muſt needs cauſe the ſap, which is not yet cu 
denſed, in appearance only to deſcend or ſubſide: The tres 
obſerved to run are the vine; the birch plentifully at body 
branches and roots ; the walnut-tree, at the roots, and pruned 
branches; ſome willows and ſallows, and ſome ſorts of maple 
the ſycamore, which is the greater maple, at a gaſh in tis 
bark of the trunk, and at the root and branches: The whiting 
or quicking- tree, called in Latin, fraxinus fibveſtris, and h 
ſome fraxinus cambrobritanica, is affirmed by ſome to 1 
plentifully, and its juice to be a ſovereign drink in ſcorbuts 
and ſplenetic caſes; Dr. Tonge kept ſome of the juice of it 
berries for two years in bottles, and it had the ſte of an al. 
ſtere cyder: It is the common drink in Wales and A 
Hire; and ſome aut of curiofity brewed ripe berries with ſtroꝶ 
beer and ale, and kept it ſo long that it exceeded any beer 
goodneſs.” His attempts upon the poplar, aſp, elm, oak, all 
elder, -whiting-berry or quicking-tree, thorn, buckthorn, nl 
nut, ſloe, briar, bramble, &c. ſucceeded not, becauſe, h 
thinks that their juice, as alſo that of apples and pears 
ſome degree of gummineſs, that hinders their running. 
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The ſap riſes by the internal bark, where the quick begins, 
and the graft firſt incorporates. | 

There are circles obſerved in trees, which are the diſtances 
of the films and coats, by which they receive their yearly in- 
creaſe in thickneſs z thro? theſe, appearing full of circular pores, 
the ſap ſeems to aſcend, in the fame manner between one coar 
and the other, as between the bark and the body. 

Bark is twofold, external and internal, the former is d 
and in ſome trees rough, the latter, probably, a ſuperadded 
coat of a years growth: the ſap riſes both on the infide and 
outfide thereof. 

If you cut round any common tree, of Eugliſb growth, to 
the ſolid timber with a knife never ſo thin, the tree will die 
from that part upwards, except the aſh. 

ln order to get the gum of plumb - trees, twiſt the branch, 
till the timber crack, and the rind break in ſome parts, and 
leaving it to grow in that wreathed poſture, next ſummer it 

WT vill yield a great deal of gum. 

Tho' you take off the breadth of two or three inches, of 
„bark quite round towards the root of ſome trees and particu- 
larly, the lime-tree, it will live and bear leaves for many 
years, by means of the ſap aſcending thro' the pores of the in- 
ternal coats, 

Piths are of a very different nature and ſubſtance; in the 
walnut, it is a number of films manifeſtly diſtant from each 
other; in elders and briars, it is a continued, foft, looſe, dry 
ſubſtance. 

The extremities of roots, on cutting them off, will in pro- 
portion bleed as T as the branches, and probably 

y 


no Wore, but certainly longer, becauſe there is greater plenty of 
ace aſcended above them, than above the branches, and con- 
ru Wcquently a greater flux of juice by them, than by any part of 
ne le tree higher than they. 

te Trees will bleed from the latter end of Zanuary to the mid- 
* 


lle of May; the poplar, aſp, abele, maple, ſycamore are ſaid 
o run firſt; willows and the birch arc beſt to tap about the 
middle of the ſecond ſeaſon, and the walnut towards the latter 
end of March; they generally bleed a full month in the whole, 
Mr. 16dford of Dur ham affirms that the ſaps of the . 
and aſp rife fo briſkly in auuary, that they will bleed before 
thc end of that month; the ſycamore will run in hard froſt, 
be ſap freezing as it drops, | 
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The beſt time of the day for tapping, is about noon in the upon as 
latter ſeaſon, when fap 1s not very plentiful in tree, they will Wands th 
neither tun morning or evening, nor probably at any time of 
the night; but when very full of ſap and emptied but by ſmall The gen 
vents, the ſap may run night and day, till exhauſted, but ne- 
ver in large vents: And this obſervation may give light to that ® $2 
opinion, which holds, that the aſcent of the ſap depends on [ 34 
the preſſure or pulſion of heat, ſtriking the earth, and thereby ed 11 | 
driving the moiſture of the earth into the root. ä 1 The 

Trees afford no juice at all, as far as has been obſerved, in ody Pp. 
aurumn, , e, "TM ther chi 

The quantity of Tap depends on the quantity of rain. Apen 
Obſervations in the Eaſt- Indies; by Sir Phil. Vernatti. Phi, . 3 7 

11 Tranſ. Ne 43. p. 863. 4 The 
E AR L-diverscan hold under water no longer than abont N chro' tl 


a quarter of an hour, and by no other means than cuſtom; ove the 


pearl fiihing does not laſt above fix weeks; divers continue UT the 
— under water, at the end of the ſeaſon, than at the begin duct of the 
ning: There is an expert diver at Batavia who lives by diving 5, Beca 
for anchors, guns, Ec. loſt in the road; Sir Philiberto him(clf engths rur 
had held his breath as long as he could, but the diver continu: eciprocall 
ed ten times longer under water than he could hold his breath; . 
but you muſt give him a whole pint of ſtrong water before be e that 
plunges. f ; f celerity ; 
The extracting the oil from the roots of cinnamon: tres ad the rec 
which reſembles camphire, is done by. drying, EY and 6. Conſce 
ſteeping them in water, and then the oil is drawn over by a 
alembick. e eee aill be tc 
The Lignum aloes is part of a living tree, but common 5 Die a 
found, when it is withered; the tree itſelf is of a ſoft white Thar 
wood, yielding a milky juice, which is fo noxious, that if u eerity C 
cutting the tree, any of it {} ould fall into the eye, the permit 1 
grows blind, and if on any other part of the body, it become or in fin 
1 ſeabbed, noiſome and painful: The Lignum aloes or Calam t te gant 
= 1s found within the 4 wood, but not every where; whe! g x n 
= the tree decays, the white wood ſoon withers, and grows wom bines for f. 
= 


eaten, and the milk becomes ſo hard, that you may rub it be 
tween your hands: The beſt is found in the heart of the rte 
The wood ſmells rank like human excrement, and grows 1 
turally in the iſtands of Sor and Timor. 

There are ſerpents in thoſe parts with a head on each er 


tremity of the body, called Capra capella; they are 4 
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upon as ſacred, and portend good to thoſe in whoſe houſes and 
lands they are found, but evil to ſuch as do them harm. 


The general Laws of Motion; by Dr. Wallis, ?ran/ated from 


ths Latin. Phil. Tranſ. Ne 43. p. 854- , 


i. I; an agent A produce the effect E, 2A will produce 2 E, 
zA, 3E, Sc. And univerfally A will produce the 
elfect n E, taking m for the exponent of any ratio. 

1. Therefore, if the vis or power U move the pandus or 
body P, the power m U will move the body P, ſuppoſing all 
ther things equal; as for inſtance, the ſame length, and the 
ime time, that is, the ſame velocity. | 
. If a power move a body in the time T, thro' the length L 
in the time T, it will move it thro' the length or ſpace L. 

4. Therefore, if the power U in the time I move the body 
p, thro' the length L; the power U, in the time T, will 

ove the body n P, thro? the length L; and conſequently, as 
UT, the Nala of the power and time, is to PL, the pro- 
luct of the weight and length ſo is mn UT tomnu PL. _ 

5. Becauſe the degrees of velocity are proportional to the 
engths run over in the ſame time, or, which is the ſame ching, 
eciprocally proportional to the times taken up in running 
er that length; * C:: 2 : 55 ; that is, the degrees 
f celerity are compounded of the direct ratio of the lengths 
nd the reciprocal ratio of the times. 


To 

6. Conſequently, becauſe UT PL. UT: mn PL. 
Nr TY 7 þ 

vill be to : n —; that is, U: PC: AU 


i 1 
pPC=mPxC=PxmC. 
7. That is, if rhe power U can move the body P with the 
lerity C: the power m U will either move the ſame body P, 
vith the celerity C; or the body m P. with the {ame celery 
; Or in fine, any body with ſuch a velocity, that the product. 
the quantity of matter and velocity be m PC. Pk. 
8. And on this principle depends the conſtruction of all ma- 
ines for facilitating motious; viz. that in what ratio ſoever 
be quantity of matter be augmented, in the very ſame, the 
eſocity muſt be leſſened; whereby the product arifing from 
clerity and quantity of matter to be moved by the ſame force, 


2) fill be che ſame, ſuppoſe U: PC:: UN C=PC. 
ie 9. It 
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9. If the body P, moved by the power U, and with the cel 


rity C, impinge directly againſt a quieſcent body n P, (not h. ©* 11 
dred) they will both moye with the celerity i C; for, be, ſuppos' 
cauſe the power applied for moving the greater weight is te conſequ 
ſame, the celerity of the other will be diminiſhed in the {ave i ben th 
TY . _— 2 — X T — F body th; 
ratio: U: PC:: U: k P ZI —C gen } 
ly the impetus or momentum of the one, that is, the produt WW Agregat 
arifing from the quantity of matter into the velocity will be ing 
I I 
— PC and of the other PC. I 
iS - A. Go ne... 1 will vp 
10. If a body, following another with a greater velocity, d. ave hap 
rectly — upon it, as for inſtance mP, with the celery ho 1 2 
C, and conſequently moved by the power m U, on the bod the fign 7 
P, moved with the celerity C and power U, they will both be | 
moved with the celerity 5 2 C; for U: PC: : wil; tus will 
15-0 oy 
wn PC: UA U Nu. LN pM iy; 
e 4 R 4 either 
- ; 
— Px IS C: conſequently the impetus or momen denn of 
tum of the preceeding body will be Ep C; and that WW 1 — n 
| 1＋ In 
the following body, 13-28 wm PC, ly to the 1 
| | * e . : 
11. If bodies moving contrary ways impinge directly again din Hon 
each other, as for inſtance, the body P moved by the poucrl weceedin 
and celerity C towards the right hand, and the body I P, with Quity; an 
the celerity » C towards the le, and conſequently, by the power of i * | 
mn U; the celerity, impetus, and direction of both are thus found of the 
the body moved towards the right, would impart the celeriy oblique de 
I 1 P C towards 13. If \ 
ud conſequently the impetus qe nth os E i 111 5 
the ſame hand, to the other, ſuppoſed at reſt, and iſe Wy... Ray 
would retain that ſame celerity, and conſequently the nt the elaf 
FR 1224 a J: And lreſſive. 
mentum —=— * P C towards the right hand ( by 9.) "pM 
after the ſame manner a body moved towards the left hand =_ af 
N : mn Mcp 
would communicate the celerity 1 2 C and W are che 


T's FF * 1 
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be impetus — 1» P C towards the left hand to the other 
ſuppos'd at reſt; and itſelf would have that fame celerity, and 
conſequently the impetus 25 P C towards the left hand; 


when therefore the motions are contrary, the impetus of the 
body that firſt moved towards the right hand, will now be an 


, I g 
aggregate of the impetus — P C towards the right hand 


ad , P C towards the left; and conſequently, the motion 
I 


vill in reality be made cither towards the right or left, as the 
one happens to exceed the other, and with an impetus, equal 
the difference of their impetus or momenta z that 1s, putting 
the fign + for the right hand, and — for the left ; the impe- 


1. vill be. PC— = sd the 


1759 I -7- #8 1 ＋ Ht 
alerin 2 C; conſequently towards either right or left, 
{ 


4 either 1 or mn is greater: After the ſame manner, the im- 
i L — co 
e e e e pd n 


= p; and the celerity — 2 C; and conſequent- 
IT 1 1 5-1 | 
ly to the right or left as 1 or n happen to be greater. 

12. If the bodies ſhould neither proceed directly in the ſame 


direction, nor in contrary directions, but impinge obliquely ; the 


þ preceeding calculus is to be regulated according to that obli- 
"9 uity; and the impetus of a body impinging obliquely to that 
1 of is direct impulſe, celeris paribus, is as the radius to the ſe- 


cant of the angle of obliquity, and the fame ratio holds in the 
pblique deſcent of heavy bodies to their perpendicular deſcent, 

13. It we ſuppoſe the impinging bodies not abſolutely hard 
but elaſtic, in that caſe, bodies, that might otherwiſe move on 
operher, will recede from each other, and that in proportion 
0 = elaſticity ; viz. if the elaſtic impetus exceed the pro- 
greſſive. | 

In accelerated and retarded motions, the impetus for every 
moment of time is that which anſwers to the acquired degree 
velocity in each of theſe mgments ; if the motion be in a 
urve, the direction thereof in each point of the curve yy as 
ame 
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ſame with the direction of the tangent to that point; and if a 
accelerated or retarded motion be made in a curve, as in the yi. 
brations of a pendulum, the impetus is to be eſtimated for cach 
point, both by the degree of acceleration, and the obliquity of the 
tangent to that point. 


The Law of the Collifion of Bodies; by Sir Chriſt, Wren, 
Phil. Tranſ. N* 43. p. 867. Tranſlated from the Latin. 


HE proper and moſt natural velocities of bodies, are reci. 
procally proportional to theſe bodies; therefore the bodies * 
R and 8, having proper velocities, do after impulſe retain then; — 
and the hodies Rind 8, having improper velocities, are brought t 
an equilibrium by the impulſe ; that is, as much as R exceeds, and 
S wants of the proper velocity before the impulſe; 1o much l 
loſes of its impulſe, and 8 gains, and on the contrary : Wherefor, 


the collifion of bodics wit proper velocities is equipollent tos \ 
balance ſwinging on its centre of gravity ; and the collifion of boWiſ \+| 
dies, with improper velocities, to a balance {winging on u N 
centres, equally diſtant from the centre of gravity: There ar N 
\ 


therefore three caſes of equal hodies, and ten of unequal, with 
1mproper velocities, five of which laſt are by converſion, whethe 8 
in the ſame or contrary directions. 

R, 8 (Fig. 1. Plate VI.) are equal bodies, or R is greater and 
S leſs, a, the centre of gravity, or handle of the balance, Z, the 
ſum of the velocities of both bodies. 


velocit. given velocit. given 

— of the - — 5 of the 3 nefore 

© Jbodies impul. ; bodies impul 
2Or, 


r 
15 
R 
5 velocit. ſought vel cit. } S ſought 
* of the 3 after | 8 of the N . After 
„ S Obodies impul.} ( Hoodies impul. 
Rule. Re, Se, make o R, 0S: Ro, So, make 68, e R. 
Read the ſyllables, tho? disjoined, Re, Se, o R, 08, or Ro, &. 
eS, e R, in the line or figure of each caſe; and thoſe read fron 
right to left in the ſcheme, indicate a motion contrary to thol 


read from leſt to right. A ſyllable conjoined, denotes a Rate 
reſt of the body. 


| — 

= 

; RS: 8::7: RaRe—2Ra=0R|So—2 80=0 "os 

The Calculus R- -S: R:: Z:SaSa-Se=08|2 RA f RN 5 
Nature obſerves the rules of ſpecious addition and ſubtis 
tion. 00 
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Obſervations on Vegetables; by Dr. Tonge. Phil. Tran, 
N“ 44. p. 877. 
F the roots of trees have no rain, or other moiſture, they will 
not grow; but if the points of the roots only be watered, and 

all the reit remain dry, as it naturally happens in fir-trees, they 
may grow very well; for the points of the roots ſhoot out yearly 
z ſharp-pointed tender part, omewhat like the ſharp bud on the 
end of a ſprig, by which the root not only enlarges itſelf in the 
earth, as the * does in the air, but alſo receives its nouriſh- 
ment; and that tender part moves towards the beſt moiſtened, 
and the tendereſt earth; fo that to promote the growth of trees, 
the looſening the earth about the points of the roots is very 
effectual. 

Inoculating on the roots of plumb and lime: trees, will make 
their buds ſhoot ; let the root be bared in the fall of the leaf, 
znd taken out of the earth; and at a convenient diſtance from 
the body of the tree, bend and raiſe it a foot above the earth, 
and then laying the points and fibres of the root carefully about 
with freſh mould, and watering them till they take well, and till 
the root, raiſed in the air, have a bark like that of a branch of a 
tree; the inoculation is made on the raiſed part, after the 
ordinary manner; and when it is done, let it be carefully covered 
with ſoft wax, to defend it from the rain. 

The arms of the roots of trees, are to be cut for the advantage 
pf their growth, according to the proportion they have to their 
head and body; or according to your deſign of encreafing wood 
| 4 7X. for the external roots feed the wood, and the interna], 
me fruit. 

The depth at which trees are ſet, ſhould never be below the 
reach of the ſun's heat, nor the goodneſs of the mould, and rather 
Inallow than deep, in regard, they are more 1nclinable to ſink, 
than raiſe themſelves, 15 they be out of the reach of the ſun's 
heat, the cauſe of pulſion and nouriſhment. | 
The feeds of fir, pine, Sc. will either not grow at all, or 
wit difficulty, if the blunt end be put downwards; becauſe in 
that poſition it muſt turn itielf, before it can emerge into the air, 
Jor the root is ſhot downwards at the ſharp end; but it may 
prow very well, if ſet horizontally. | 2 

Some young plants, if their heads be kept moiſt, will live all 
Pinter, if it be mild, tho' their roots be in the air; as was ob- 
perved in ſeedlings of apples and crabs ; their roots, ſet afterwards 
n the ſpring, grew == 


grew 


lived. The reaſon, why ſome plants 
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their capacity be filled. 


of a man, and that for twelve years after: He had a large brea 


blood in the heart blackiſh and diluted ; the cartilages , 


9 


ow in ſticks, may be owing to the ſoftnels of ſuch wood, where 
they are more ſuſceptible of receiving douriſhment like root 
and to ſhoot out roots and fibres from themſelves; but in flips 
taken from a firmer wood, a moiſt temperate ſeaſon is. to be 0 
ſerved, and a ſtone, or chip of wood to be cloſed to the end 9 
the ſlip, and ſer in the earth with it; which helps its rooting, 
The ſap of a large walnut, in the latter ſeaſon of its running 
that is, when it yields no 1 any ſap, either in the body d 
branches, at any time of the day, runs r at the roots on th 
fouth or funny fide, than on the north or ſhady ſide. 
Plenty of rain can cauſe no preater 2 of ſap, than tl 
pores of the root, body, and branches will receive and digeſt; { 
that it ſeems probable, that drawing ſap every year from tree: 
will not hinder their growth in body, branches, lea ves, or fruit 
for pulſion will ftill ſupply juice into the emptied pores, til 


It is alſo poſſible, that trees may grow better, and give m 
fruit, if the right art of tapping were found out, as fome perſo 
fatten by often drawing blood; and it ſeems probable, that tap 
ping will only hinder the growth of fruit, leaves, or uppermol 
ſhoots in tops of trees, and yearly ſhoots in extreme parts; a 
hence appears the reaſon of ſuckers robbing fruit, becauſe, i 
the ne 4.7 tree be filled with ſap, the fruit, in the outmo 
branches, cannot be ſerved ; wherefore, not only ſuckers, but; 


—_— not-bearing branches are to be lop'd in the begimin 
of ſpr ing. | 3 


An Anatomical Account of Tho. Parre; by Dr. Harvey. Phi 
Tranſ. N“ 44. p. 886 _ 


Homas Parre was a poor countryman of Shropſire, whenc 
# he was brought up to London by Thomas, earl of An 
and Surrey, and died at the age of I5z years 9 months, aft 
furviving nine princes. Nov. 16th, 1635, being opened afterh 
death, his body was ſtill found very fleſhy ; his breaſt har 
his genitals unimpaired, and they ſerved to confirm the report 
his having undergone public cenſures for his incontinency; att 
age of 120, he married a widow, who owned he acted the p 


Jungs not fungous, but ſticking to his ribs, and diſtended wit 
much blood; his face livid, having had a difficulty of breath! 
a little before his death, and a laſting warmth in his arm pits, a 
breaſt, after it; his heart was great, thick, fibrous, and fat; tl 
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Hernum not more bony than in others, but flexible and ſoft ; his 
Viſcera was ſound and ftrong, eſpecially his ſtomach ; and it was 
gſerved_ of him, that he uſed to eat often both by night and by 
dy; taking up with old cheeſe, milk, coarſe bread, mall beer, 
and whey ; and which is more remarkable, he eat at midnight, 
i litle before he died; his kidneys were covered with fat, and 

ſound, only in the anterior part were found ſome aqueous 
dſcefles, whereof one was as big as a hen's egg, with a yellow iſh 
water in it: There was not the leaſt appearance of any ſto 
matter; either in the kidneys or bladder: His bowels were alſo 
fund, a little whattſh —_— his ſpleen very ſmall, hard! 
3 big as a kidney: In ſhort, all his inward parts appeared ſo 
fad that if he had not changed his diet and air, he might 
perhaps have lived while longer: His brain was entire, 
and firm ; and tho he had not the uſe of his eyes, ner his me- 
mory, ſeveral years before he died, yet he had his hearing and 
zpprehenſion very well, and was able to the 1 30th year of his 
axe, to do any husbandman's work, even threſhing of corn. 


41 Inſtrument for drawing the Out- lines of any Object in Per- 
ſpective; by Sir Chriſt. Wren; Phil. Tranſ. N“ 45. p. 898. 
Fig. 6. Plate V. is a ſmall fight with a ſhort arm B, which 
may be turned round, and moved up and down the ſmall 
glinder C D, ſcrewed into the piece E D, at D; this piece ED, 
moving about the centre E, the fight may be removed either to- 
wards R or FE; E F is a ruler faſtened on to the two rulers G G, 
which together ſerve to keep the ſquare frame $888 perpen- 
Edicular, and by their ſliding thro' the ſquare holes Tt, Der 
ene to keep the fight either at a greater or leſs diſtance from the 
lid frame; the paper OO OO, whereon the picture is to be 
lrawn by the pen I, is ſtuck on the frame with a little wax; this 
pen J. is by a ſmall braſs handle U, ſo fixed to the ruler H H, 
that the point I may be kept very firm, ſo as always to touch the 
paper: H H is a ruler, that is always moved horizontally, or 
prralle] to itſelf, by means of the ſmall ſtrings a aa α b; at 
whoſe end is ſtuck a ſmall pin, whoſe head P is the fight, * 
to be moved up and down on the out lines of any object: The 
boatrivance of the ſtrings is this; the two ſtrings 444 bi, are 
dactly of an equal length; two ends of them are faſtened into a 
mall e weight QQ, moved in a ſocket on the back-fide of 
frame; ſerving exactly to counterpoiſe the ruler H H, — 
equal weight with it; the other two extremities are faſtene 
wo ſtnall pins H H, after paſſing over the ſmall pullies N, 
Vox. I. 1 MM, 
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MM, LL, K K; by means of which pullies, if the pen Ie take 
{tri 


hold of, and moved up and down the paper, the ſtrings moving before 
very eafily, the ruler will always remain in a horizontal poſition, WY knot, p! 
The manner of uſing it is this; ſet the inſtrument on a table, de mel 
and fix the fight A at any height above the table, and at any WW vel not 
diſtance from the frame SS SS; then looking thro? the fight A, ad the 
and holding the pen I in your hand, move the head of the pin p dung, at 


up and down the out-lines of the object, and the point I wil t grow 
deſcribe on the paper OO OO, the ſhape of the object ſo traced, WW ine wa 
about fi 

An Obſervation of Saturn, at Paris; by M. Huygens and Il. pi. = » 
card. Phil. Tranſ. N* 45. p. goo. the ſun 6: 


2 GU ST 15th, 1668, 11 + hours at night, theſe obſervers ſure, w. 
with a teleſcope of 2 1 foot, ſaw the planet Saturn, as repre. rered | 
ſented Fig. 7; the middle of his globe appearing, both above and fut. If 
below, beyond the oval of his Auſæ, which was hardly diſcer- the weak 
nible laſt year: The inclination of the great diameter of the oral molt vige 
to the equator was meaſured ſeveral ways, and found about 9, ben he 


tho? then it ſhould be no more than 4, according to what Huy. pl pu 
gens had affirmed in his ſyſtem of Saturn, vis. that the plane of and that | 
the ring is inclined to that of the ecliptic but 230 30“: But by ſhooting 1 
this, and other more exact obſervations, M. Huygens finds, that, gether, . 
inſtead of 230 305 the angle of the planes of the ring and ecliptic WW" leave: 
muſt be about 3 15: And not only the ſhape that Saturn has at WW each fo 
preſent, but all thoſe that have — remarked, ſince the true init and p 
ones were obſerved, do Py agree with the hypotheſis of the kues non 
ring ; and particularly that of Fuly, 1664; made and publiſhed the foot al 
by &. Campani, wherein the great diameter is double the lels ſtant fro 
Sce Fig. 8. Plate V. fe the leaf 
| cogent pd melo 
The order ing of Melons ; by A. de la Quintinie. Phil. Tranſ. boot out 
N“ 45. p 901. em; and 

F- HE firſt thing appearing in melons are two united leaves WW bot; 
or ears (Fig. .) marked 11; between theſe two ears ſhoots ard, Cc. 
ſome days after, firſt, a leaf, called the firſt leaf or knot, 2; and WK extrem 
out of the ſame — in a few days more, a ſecond, called the Mit they ca 
Jecond knot, 3; from the middle of the ſtalk of this fecond knot, Ich affo 
ſhoots the third knot, 4; and this third, muſt be cut at the WM the leng 
place 6, without hurting the branch of the ſecond knot, whence it WM” lun; wl 
ſhooted; becaute from that place, will ſpring a branch, called ed, the 
the firſt arm, which will ſend forth, firſt, one knot, then, a fe- E melons 
cond, and then, a third ; and this third you are to cut 1n the lame paches the 
manner, as was laid above; and theſe third knots mult be cut ut is curio 
LS i | | before all the 


N 
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ing before the ſhooting of the fourth or fifth; and out of every 

knot, proceed arms or branches like to the firſt; and at theſe arms 

the melons are produced ; which will prove good, if the root be 

well nouriſhed in good earth, and cheriſhed by a good hot bed, 

A ad the ſun ; but let the foot of the melon never pals into the 

\Þ dung, and let the earth be watered ——— when you obſerye 
** 


il WY i grow too dry, leaſt the ſhoot ſuffer thereby, M. de la Quiu- 
ed. ine watered twice or thrice a week in very hot weather, and 

tout ſun-{et ; and he covered his melons with a ſtraw-mat, from 
Pi- leren in the forenoon to two in the afternoon, when the heat of 


the ſun is too violent and too quickly conſuming that little moi- 
ture, which is neceſſary for the root: And when it rained, he 
' WW corered his melon garden, that tov much wet might not hurt his 
. If the root produce too many branches or arms, cut away 
the weakeſt, and leave only three or four of the ſtrongeſt and 
mot vigorous, and ſuch as have their knots neareſt =. other. 
0 When he tranſplanted his melons from the nurſery-bed, he com- 
ad put two roots together, except he found one very ſtrong, 
and * he planted ſingly, cutting from it neither of the branches 
by oy r each fide, J 7; but when he joined two roots to- 
aber, he quite cut away both the branches, that ſhoot from the 
two leaves, The melons being knit, he leaves but two of them 
meach foot, chuſing thoſe that are beſt placed, and next to the 
irſt and principal ſtalk, that is, to the heart of the foot; and he 
1. kues none but fair ones, and ſuch as have a ſhort and thick tail; 
ee foot allo of the melon muſt be ſhort, well truſſed, and not far 
„i from the ground: Melons of a long ſtem, with the ſtalk 
I* the leaf too long and ſlender, are never vigorous and never yield 
od melons: Sometimes it happens, that at the very firſt, there 
n. boot out between the two ears, two leaves, but this rarely hap- 
em; and when it does, ſuch leaves mult be reckoned but 7 
ne knot; and afterwards, there will ihout out a ſecond, then a 
tad, Sc. and ſo to 25 or zo, it you cut not iu time; and it is at 
be extremity of thoſe diſtant branches, that melons will grow ; 
put they cannot be good, becauſe they are o far from the place, 
Mich affords them their nouriſhment, and their juice is ed 
bj the length of its paſſage thro the branches, and ſpoiled by 
e lun; whereas the foot of the melon being ſhort, and well 
ned, there are always leaves covering the branches, and even 


(c. WF melons themſelves, till they be near ripe: Too great heat 
me ches them too much, and this muſt be guarded againſt; he 
u curious, muſt every day walk in his melon garden, to cut 
irc all the uſeleſs and hurtful branches: Between the two cars 

| . ko there 
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there ſhoots out one branch more, which ought to be ſaved, if WW tht 0 


vigorous, but cut, if weak. ſhoot, 
Obſervarions on Vegetables; by Dr. Tonge, Phil. Tran — 


N 46. p. 913. the ol 

fn order to perfect the experiment about ſap, and to diſcover WW fucker: 

whether it aſcends in greater or Jeſs quantities in the prickd Wi the juic 

circles of the body, than in thoſe between the body and bark; WW depriv: 

firſt, let the tree be —— with an auger, only thro' the bark, therefo 
a 


and the quantity of fap it yields in an hour, be exactly meafured The 
and nl ; then; at the tame time, let another hole be bond ſhorteſi 
into the body of the tree, above an inch and a half deep, and ſo cut the 


round about on every fide of the tree, ſome deeper, and ſom WW the circ 
ſhallower, with a good large auger; and one quite thro", flop WW leaving 
ing: From this experiment may be found the of the ide un 
fap, riſing on the north and ſouth fide, and likewiſe of that which I large a 
comes from the bark only, and that which aſcends in the mom under 
internal part of the tree; and the weight of that which ſue WW tree wi 
from the bark, may be compared with that which iſſues from t thoſe ſv 
Rory : The heart {ap may alſo be drawn apart, by boring a AW four buj 
er 


ſmaller auger-hole in the middle of a greater, and fitting a lag being ve 
pipe into it. | | | In or 
The doctor was told by a curious perſon, that the corruption what is 
of trees depends not ſo much on the ſeaſon of the year, and e glafſes, 
plenty or ſcarcity of ſap, as on the time of the moon and wind; BW bon cor 
and that timber trees felled. when the wind is wetterly, eſpecai ! very t 
at the laſt quarter of the moon, will prevent their being vm ill fer; 
eaten; and the contrary, when felled in an eaſt-wind, and at id bott 
time of the moon: And to obviate this corruption, it is adviled BW any othe 
that ſuch timber be thrown into water. | very dry 
Mr. Jay, an ingenious planter, ſuppoſes Midſummer the fi * clo 
time for inoculating, not as he ſays, becauſe the ſap deſcends; bee, it 
but rather, becauſe, it is then moſt plentiful, and begins to be Pottles v 
come a jelly. 3 | Spirit 
To make a barren tree bear again; cheriſh it with dung u w not 
trenches, and pare and renew the extremities of its longeſt roc ing a litt 
and cut off the outmoſt and ſhorteſt, near the body: Hence! Some 
uy ſeem, that ploughing helps fruit trees. quantity, 
roſs hackings promote fruitfulneſs, cure the Phy}lomania, and mot1 
Juxuriancy of leaves, the reaſon of which ſeems to be, that out Dr. 7. 
ward circles and barks feed the wood, and the inner only rei five birch 
to the outmoſt ſprigs of the laſt year, at which the fruit hang Hone 


mead 1 
becomes 


For, ſome trees bear only on this years ſhoot, and ſome ny 


RoYAL SOCIETY. 169 


that of the laſt, and poſſibly, ſome again on the third years 
ſhoot, and ceale bearing, when they ſhoot no new ſprigs : Seas 
ſonably 4 — roots, called Ablaqueation, has probably the 
fame effect; becauſe it hinders the nouriſhment, eſpecially, o 
the outer coats, and of bark, leaves, and ſuckers: As d 
ſuckers or ſhoots lately ſprung in outward coats, rob the fruit of 
the juice, ſo later roots from the outward parts of the main root 
deprive them likewite of their firſt nour1/hment in the earth, 
therefore ought to be pruned, as well as iuckers, every year. 

The beſt way of obtaining the greateſt quantity of lap, in the 
ſhorteſt time from any tree, is not only, to pierce the bark, or 
cut the body with a chiſel almoſt to the pith, but quite thro! all 
the circles and the inner rind itſelf, on both ſides of the pith 
kaving only the ourmolt circle, and the bark on the north eaſt 
fide unpierced; and this hole is to be bored ſloping upwards, as 
large as the biggeſt auger you can get, and hat alſo thro' and 
4 a large arm near the ground: And in a little time, the 
tree will afford ſap enough to brew with; and with ſome of 
thoſe ſweet juices, one buſhel of malt will make as good ale, as 
four buſhels with ordinary water: Sycamore yields the beſt, as 
being very ſweet and wholeſom. Fo 

ln order to preſerve the ſap in the beſt condition for brewing ; 
oo WY what is firſt tapped, muſt be conſtantly expoſed to the ſun in 
| the glaſſes, or other fit veſſels, till the whole be obtained, elſe it will 
ind; toon contract an acidity ; and while it is thus expoſed, put into 
ally it very thin and hard toaſted 3 without being burnt, as 
mill ferve to ferment it; and when it works, take out the bread, 
e an ad bottle the liquor, and uſe waxed corks: If you bake ſage, or 
"(ed WY iy other medicinal herbs in ſuch thin rye-paſte, till they become 

very dry, you may expect a very wholeſome drink; if you put a 

fire few cloves into every glaſs, into which the ſap runs from the 
ends; bree, it will keep a twelvemonth: Some propoſe to perfume the 
0 be bottles with oil of ſulphur. | ; 

Spirit of wine ferments the juice of ſome berries, and poſſibly 
ng oY may not only preſerve, but heighten the virtue of ſaps; by pour- 
root 1ng a little of it, or ſome oily Ipirit into the bottles. : | 
Some ule rye toaſt, not put in, but hung over it, in ſuch 
quantity, and at ſuch a diſtance, as may impart a little warmth 


14, and motion to the ſurface of the Iiquor. 

t out- Dr. Tonge fermented ſome with ale-barm, which converted his 
reach fine birch juice into poor ſmall beer. ; | 
,anght Honey will not mix with __ tho? boiled therein, to make 
1ly coy wead; but in a little time, cyder lets fall the honey, and it 


becomes ſimple cyder again, EY Some 
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Some affirm, that a decoction of the = and leaves of birch in ted to 
the ſap, will preſerve it from ſouring a whole year; and that an To 
ſort of dried aromatic herbs, as jage, &9c. boiled in beer, wil pulp c 
keep it as well as hops, ling, heath, broom, or wormwood : And ter, Or 
fome uſed bay leaves in their beer and ale. 6 be 
Fine light French manchet, toaſted, may poſſibly be good for that th 
our ſaps. | yery in 
The Communication of the Parts of the Tree, with thoſe of the ng 
Fruit; by Dr. Beale. Phil. Tranſ. Ne 46. p. 919. like thi 


HE doctor had an excellent ſummer- apple, containing 
* lenty of very agreeable juice, and of that kind that never Further 
EE grows large; the branches were all curled, and full of knots at 

every turning; and they are apt to grow, if a good knot be {ct i W F 
the ground, as ſoon as it is cut off, eſpecially about Candlemas: 
This tree was hollow, and almoſt all the timber extremely rotten, 
from the top of the ſtem to the root; and every ſprig, how ial 
ſoever, appeared cork-coloured, and rotten at the heart of the 


this fide 
have be 
fruit at 


timber: And ſo it was generally all over the roots; yet the tree fuit wi 

* bore plentifully, with alternate reſts, every ſecond or third year: growth 1 
5 The fruit had ſcarce any core, the kernels were very imall, thin There 
2 and empty; nevertheleis, the branches from the knors grew well tine of - 
enough to repleniſh a nurſery: This ſeems to intimate the cor- For ke 

re ſpondence between the pithy part, heart or timber, and the . is fou. 

ſeeds: And to gonfirm this, a young tree grew like a fucker, un: a. 

from the only found root of the apple-tree: This tree grev e ſeeds 

ſtraiter than others of the ſame kind uſually do, owing to the up in ſom 

ſuckers continuing barren for ſome time, till its ſtem was ſtrong WF Lou ar 

enough to bear the fruit: But what 1s to the purpoſe, is, that al ering; 

the Give of this young tree had full and ſound kernels ; and tho WWW...) 

it was the {ame — 2 from the root of the ſame tree, Let the 

yet it ſeemed not ſo tender, delicious, and juicy, as that of the Mhh you 

old tree, nor was the tree ſo fruitful: It ſeems, that the ſap in l comm. 

the old tree was leſs diverted, to ſuſtain the life of the timber, ly requir 

which was now confumed, and conſequently wholly appropriated inning to 

for the leaf, bloſſom, and pulp of the fruit. | ; me of gat 

Perforated barberry-roots 3 berries, that had no ſtones at Mich pro, 

all: And in a apple - trees, the kernels will be very thin, Nich mak 

mere empty ſkins, and uncapable of growth. uthout an 


Some trees are leis fruitful, and altogether barren, by the — 
ceſſive growth and firmne is of the timber, and they are 2 
by croſs deep hackings thro' the bark; they cleave the roots, an 


put a ſtone into the cletts, that it may not cloſe again too _ | 


5 and the 
\ which 
T big me 
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vines are obſerved to be lef> fruitful, when they are permit- 
ted to run out into many woody branches, 

To ſhew the affinity between the ſap of the bark, and the 
pulp of the fruit, he made reſts, in the ſummer time, for wa- 
ter, on the body of Kenziſþ codlin-trees, and cauſed water 
to be frequently poured into thoſe cavities; the effect was, 
that the apples grew to an extraordinary bigneſs, and were 
rery infipid, and many of them had parts, reſembling very 
much the pulp. of lemons: Some he ſuffered to hang on the 
tree, and they became full of ſpots of the colour of cork, or 
like the rottenneſs of an apple. 


Further Directions and Obſervations on Melons; by M. de la 
Quintinie. Phil. Tranſ. N* 46. p. 923. 
HEN you have a melon, that comes well knit on a 
branch, you muſt cut away the reſt of that branch, on 
this ſide of the fruit, that all the nouriſhment, that would 
have been diſtributed to the whole branch; may paſs to the 
fruit at the extremity of that branch, obſerving to cover the 
fruit with ſome leaves of the other branches, for its better 
growth under the hade, in thoſe parts where it is very hot. 
There commonly needs no more than forty days from the 
ume of a melons knitting to that of its maturity. 
For kceping of the ſeed, you muſt take no other than ſuch 


u is found in that daa the melons, which lay towards the 


ſun: And when you eat the melons, you muſt cleanſe well 
the ſeeds, and rub them with a linnen cloth; then put them 
up in ſome convenient place till ſeed: time. 
lou are not to cat the melons till about 24 hours after ga- 
hering ; and in the mean time put them in a dry place, nei- 
ther too hot nor too cold, and free from ſcents good or bad. 
Let them be gathered, when neither too ripe nor too green; 
ich you may know by their yellowiſh colour, and by their 
al commonly ſplitting, and by their ſmell: A melon ordina- 
lly requires one day | the time of its being ſmitten, or be- 
pinning to ſhew its being ripe by a little yellowneſs, to the 
me of gathering: A melon that ripens too faſt, is never good, 
which proceeds from the en or fickneſs of the foot, 
hich makes it turn thus ſuddenly: The melon muſt be full, 
thout any vacuity, which you may diſcover by knocking on 
\ and the pulp muſt be dry, only a little dew. iſſuing out of 
„ which ould be of a very red colour. Be not ſo ſolicitous 
it big melons as for good ones; and great melons may be 
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had, either by ſowing ſeeds of the great kinds, or by much 
watering others, in which laſt, great care and diſcretion is to be 
uſed: You may judge of the neceſſity of watering by the yi. 
gour required in the foot and leaves, without which the fruit 
cannot be good for want of proper nouriſhment. 


The Laws of Motion; by M. Huygens. Tranſlated from the 
Latin. Phil. Trant. N“ 46. p. 925. 
8 OME members of the Royal Society, being very earndf 
that that important ſubje, the laws of motion, which had 
been ſeveral times ſtarted among them, butoften interrupted, 
and never ſufficiently diſcuſſed, might at length be brought to 
a cloſe examinauon; that illuſtrious body therefore reſolyed, 
that ſuch of their members, as applied themſelves to that ar- 
gument ſhould be deſired, ro ics their thoughts and dil 
coveries on that head, and likewiſe to bring into one view 
what thoſe excellent men, Galileo, Des Cartes, Honoratus Fabri, 
Foachimus ꝓungius, Borelli, and others had invented; that by this, N 
this means, upon comparing their ſeveral ſentiments on this 
fubject, that theory might be adopted, which would be found 
to agree beſt with obſervations and experiments, carefully 
made and often repeated. 

Upon this, M. Huygens, Dr. Wallis, and Sir Chriſtopher Wren, 
members of the Society, were animated to'finiſh and complete 
their ſeveral hypotheſes and laws of motion, in forming of 
which, they had ſpent fome ttme : And in a few weeks 40 
theſe excellent perſons tranſmitted to the Royal Society clega 
abſtracts of their theories, deſiring the ſentiments of that illus 
ſtrious body thereon : Dr. Wallis was the firſt, who in a letter 
dated Nov. 15th, and read before the Society, the 29th, 166, 
had communicated his principles of eftimating the motion d 
bodies: Sir Chriſtopher Wren, in a little time after, viz. 1! 
of Dec. of the ſame year, imparted to the Society, his law 
nature about the colliſion of bodies; and the Society ordered 
after firſt obtaining the permiſſion of the authors, to publiſ 
theſe diſcoverics, that 2 might be more convenientiy con 
municated and more fully diſcuſſed. In the mean time, d 


MEnt1o! 


theories, 
both oft 
s this be 


on the 4th of the enſuing January, Mr. Oldenburg had à let 17 c 
from M. Huygens dated Jan. 5. N. S. containing the firſt fol hard a 
rules concerning the motion of bodies aſter mutual impuls N at re 
together with their demonſtration. And that very day on whit mo 4 : 


Mr. Oldenburg received M. Huygens letter, he ſent in retum 


e9py of Sir Chriſt. Wren's theory, without opening M. Hoyer 
T5. wha 


Oving i 
With recir 


Vor. I. 
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which, on account of its bulk and that gentleman's former 
promiſes, he ſuſpected to contain ſamething on the ſame ar- 
ent, till he ſhould have an opportunity of waiting on the 
— lord viſcount Yrounker preſident of the Society: 
After which, and on comparing the rules of both, the Society 
found a ſurpriſing coincidence, which made them more inclin- 
able to a publication of them; and nothing more ſeemed to be 
wanting but M. Higgen's conſent, without which, it was not 
thought proper to publiſh his diſcoveries, eſpecially as they 
were not then entire: In the mean time it was ordered, that 
they ſhould be laid up in the public archives of the Royal So- 
cicty, and at the ſame time that thanks be returned to the au- * 
thor for his frankneſs in communicating them; and on the 4th 
of Feb. following he was carneſtly intreated to publiſh his 
theory, either at a@ri5.1n the journal Des Sgavans, or at London 
in the Philoſophical Tranſattions ; and in a little time after 
this, Mr. Oldenburg had a ſecond letter from M. Huygens ap- 
proving Sir Chriſtopher Mren's theory, without making any 
mention of the publication of his own either at Paris or Lon. 
dn: Whereby it appears, that M. Huygens was wanting to him- 
{elf in diſpatching that publication, but he alſo by his putti 
it off, gave occaſion to Sir Chriſtopher Wren, who by the ſaga- 
city of his own genius bad made the very ſame diſcoveries, to 
caim a juſt title to ſome ſhare of glory therein; ſceing it is 
ki u, that neither of them had known any thing of each other's 
u beories, before they were laid before the Society, but that 
u both of them <q the. fecundity of their own genius gave birth 


m_l this beautifu] offspring. It is true that M. Huygens, when he 13 
408" * London ſome years ago, reſolved ſome of thoſe caſes > 
bout motion, that were propoſed to him; by which it plainly | | 
"" appears, that he was then maſter of thoſe rules, whereby he 439 
* gave thoſe ſolutions; but he himſelf muſt own that he did not 1 


dered communicate the leaſt hint of his theory to any Zngliſman, © 

5 to he was often ſolicited to it, till very lately. After having 1 
l ſo much in favour of truth and juſtice, we ſhall now pre- 
& ern the reader with M. Huygens's rulcs. 


Nr Rules concerning the motion of bodies after mutual impulſe. 
0 e t 2 — 22 ſnould ſtrike againſt another body equal 


hard at reſt, aſter contact the former will reſt, and the latter 


le a 1 5 | : 
Pi acquire a velocity equal to that of the moving body. 
* 2. But if that other equal body be likeu iſe in motion, and 


uren "ing in the ſame direction, after contact, they will move 
H . © 
ia mb reciprocal velocities. 


Vor. I, | W4 As A 


Led 2 2 
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3. A body however great is moved by a body however ſma}), 
impelled with any velocity whatſoever. | 

4. A general rule for determining the motion of hard bodies 

ariſing from their direct impulſe. : 

Let A and B, fig. 2. Pl. VI. be two bodies, and let A be moved 
with the velocity AD, and B meet it, or move with the velo- 
city BD wel the ſame part; or laſtly, let it be at reſt, tha 
is, let, in this caſe, the point D coincide with B; dividing the 
line AB in C, the centty of gravity of the bodies A and ; let 
CE be taken equal to CD. I fay EA will have the velocity of 
the body A after the ſtroke; and E B of the body B; and both 
will move towards that part, which the order of the point 
EA, EB do ſhow: But ik E coincide either with A or B, the 
bodies A and B will remain at reſt. 

5. The quantity of motion of two bodies may be either en- 
creaſed or diminiſhed by their ſhock ; but the tame quantity, 
towards the ſame part, remains, after ſubſtracting the quan- 
tity of the contrary motion. 

6. The ſum of the products ariſing from multiplying the 
maſs of any hard body into the ſquare of its velocity, is the 
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ſame both before and after the ſtroke. | * 

7. A hard body at reſt will receive a greater quantity of WF. : 
motion from another hard body, either greater or leis than 1 uy; 
irſelf, by the interpoſition of any third body, of a men nder 2 
quantity, than if it was immediately ſtruck by the body itlelt; WW. by 
and if the interpoſing body be a mean proportional between Wi lic * 
the other two, its action upon the quieſcent body will be the . 15 1 
greateſt of all. Wion, tin; 

In all theſe cafes, the author, as he himſelf ſuggeſts, con · WM; 2 ch 5 
ders the bodies as homogeneous, or of the 1ame matter; or jo Whe r 
fibly he means, that their maſs is to be eſtimated by tber 15 Y 
weight. He morcover ſubjoins that he has obſerved a ny * 4 fa 
ſing law of nature, which he can demonſtrate in ſpherical nd hes” 


dies, and which ſeems to hold univerſally in all others cite: 
hard or ſoft, either directly or obliquely impinging, big. thi 
the common centre of gravity of two, three or more bodies a. 


Pers and 
Way be lil 
des, Ce 


ways moves equally towards the fame part in a ſtraight lus | 
both before ind aftcr the ſtroke, N 5 ny 
Of the Reſolution of Equations in Numbers; by Ar. Collins 4 n_ 
Phil. Tranſ. Ne 46. p. 929. | ro ** 
: : "HIS is part of a narrative formerly made by Mr. Cali . i | 
on ſome late improvements of algebra 1n Englat 
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Cattes time. And therefore he ſays, it was obſerved by many 
in England, that if, in any adfected equation, a ſeries or rank 
of roots be aſſumed in arithmerical progreſſion, the abſolute 


numbers or reſolvends, as to their firſt, ſecond or third diffe- 


tences, £9c. proceed like the pure powers of an arithmetical 

progreſſion, of the ſame degree with the higheſt power, or firſt 

term of the equation, e. gr. in this equation 43 — 34 + 44 

=N 1. dif. 2. dif. 3. dif. 
10 22 or 00 2 8 | 
abſolute num / 522 4 

22 8 & or reſol- 3 52 ip" 42 56 
5 Ge will bel 224 = | 


6 - Nfound to be 132 hy 


The third differences of theſe reſolvends are equal as in the 
cubes of an arithmetical progreſſion. 

ln order to find the bite or relation theſe differences 
we to the cocfficient of the equation, it is beſt to begin with 
an unit, 

lt, in any arithmetical progreſſion, you multiply numbers b 
pairs, the reſult will be a rank of numbers, whote- fecond dif- 
erences are equal; and if by ternaries, the third differences 
vill be equal: And how to find the greateſt product, contained 
nder any given numbers of any arithmetical progreſſion, is 
un by W. 
Ipplics it to the extraction of the roots of ſimple powers. ; 
lt is * that this ſeries may be eaſily carried on by addi- 
on, till you have a reſolvend, either equal, greater, or lefs, 
han that propoſed. , 

When you have a Majus and Minus, you may interpolate as 
any more terms in the arithmetical progreſſion as you pleaſe, 
bat is, ſubdivide the common difference, and render it leſs ; 
nd then find the reſolvends, which are cafily had from the 
vers and their co-· efficients, being ſuppoſed known; and they 
my be likewiſe readily obtained * a table of ſquares and 
udes, Cc. by this means you may have divers figures of the 
ot; and then the general method of Vieta and Harriot be- 
omes more eaſy, and after a figure is aſſumed tor the root, 
means of the ſubſequent dividend and diviſor, it may be 
certainly known, whether it was taken too great or too little. 
After one root is obtained, the methods of Huddenius and 
hers will depreſs the equations, till all of them are had. 

2 2 


Paſcal in his Triangle Arithmetique; where he 
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Mr. Collins conſidering that the come ſections may be projet. 

ted from leſſer circles of the ſphere, and thereby eafily d. 

ſcribed by points, and thar by their interſections ſome ſpheric 

problem is determined; accordingly he found that this folloy. 

ing problem, according to the various ſituation of the eye, and 
of the projecting plane, would rake in all caſes, 


The diftances of an unknown ftar are given from two ſtars of 
known declination and right aſcenfion ; the declination- and 
right aſcenſion of the unknown ſtar is required. 

And he obſerves, that admitting the mechanical diviſion of A {effer e 
the circumference of a circle into any nymber of equal part, conic { 
or which is the ſame, the uſe of a line of chords, that thi one co 
problem, wherever the eye is placed, may be reſolved V poſited 
plain geometry, and yet the eye be fo fituated, as to deter — th 

rc 


mine it by the interſections of conic ſections; conſequenth, 
theſe 8 of interſection, the ſpecies and poſition of the i the for 
gures being given, may be found without deſcribing any mo pro 
points than thoſe ſoug t; and the lengths of ordinates falling be pro) 


thence on the axes of either figure be calculated by mixt t]. mtcriec 
gonometry ; and hence likewiſe, the roots of all cubic and i rep 
which e 


e „ be found by trigonometry: For having 
from the meſolabe of $/yſius, the ſcheme that finds theſe root, and ſter 
it will then be required to fit thoſe ſections into cones, ali d an 


have their vertex either in the center or an aſſigned point a follows, 
the ſurface of the ſphere, and proceed to the ſolution of the 3. If 
roblem ; and how to fit in thoſe ſections, ſee the 5 Books oi * <11cle; 
Apollonius Mydorgius, the third volume of Des Cartes's letters WM y be « 
Leotands geometria practica, Anderſonis exercitat. geometrice. by the e 
As to the problem itſelf, it is determined on the ſphere Hat th 
ihe interſections of the two leſſer circles of diſtance, whole. + It 
poles are the known ſtars: And this problem is refolyed giv fürn P 
| r pa 


metrically ſeveral ways. 
1. By plain geometry; ſuppoſing a plane to touch the ſpnerany , 

at the north pole; if t e eye be In the ſouth, projecting that * Huy, 

circles on the ſaid plane, they are ſtill circles, by reaſon of f 


ſub- contrary ſections of the viſual cones, whoſe centers fall1 H. 
the ſides of the right. lined angle, made by the projected m an 
ridians, that paſs thro' the known ſtars; and thus the problent members 
is cafily ſolved. I, Sue 

2. By conic geometry; in one caſe, it may be done, y Hare 
placing the eye at the centre of the ſphere, and rojecting "ance, n 
above; viz. when the longer axes of the figures, being produ dither ma) 


ced, meet above the vertex: Here the problem is determirs 
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by the interſections of two conic ſections, of which, a cirele can- 


pot be one, unleſs its centre be in the axis of the other figure: 
And in this ſecond caſe, theſe points of interſections fall in the 
fame right line, or projected meridian, they did before, but at a 
eater diſtance from the pole; for, in the former ſuppoſition, 
the polar diſtance was mea _ a right line, that was the dou- 
ble tangent of half the arch; and here, it is the tangent of the 
whole-arch : Hence, it is evident, how one projection may beget 
mother, yea, infinite others, by — the ſcale; and how the 
kffer circles in the ſtereographic projection, help to deſcribe the 
conic ſections in the gnomonic one; but, to reduce the matter to 
one common radius, if we ſuppoſe two equal ſpheres, and ſo 
poſited about the ſame axis, that the pole ot the one ſhall paſs 
thro' the centre of the other, together with the plane, and that a 
fer circle have the ſame poſition in both; then, if the eye beat 
the fouth pole of the one, it is at the centre of the other; and 
ay projected meridian drawn from the projected pole, paſs thro* 
the projections of theſe leſſer circles; the diſtances of the points of 
mterſechon, are the tangents of the half, and of the whole arch of 
the meridian fo interſefted: But as to the points of interſection, 
which determine the problem, they may be found by 2 
ad ſtereographic method of meaſuring and ſetting off the ſides 
2 angles of ſpherical triangles, and which is neceflary in what 
VOWS, * : 
3. If the problem is to be 2 by mixt N as by 
x circle, — either a parabola, hyperbola, or ellipſis, the circle 
may be conceived to be the ſub-contrary ſection of a cone, projected 
by the eye at the ſouth pole, and any of the other ſections by the 
eye at the centre of the ſphere. 
4. If by any of the conic ſections, however poſited; the pro- 
Fting plane may remain the ſame; but the eye muſt be in ſome 
ther part of the ſurface of the ſphere, and not in the axis. 


M. Huygen's Inſtructions, for finding the Longitude with Pen- 
dulum Watches. Phil. Tranſ. N“ 4. p. 937- 


THESE directions were firſt publiſhed by M. Hagens, 
and afterwards altered, or rather enlarged by two eminent 
members of the Royal Society. 

1. Such as intend to uſe pendulum-watches at ſea, muſt be 
provided with two at leaſt, that if one of them ſhould fail, by 
chance, neglect, or ſhould by length of time become foul, the 
liter may always remain in motion, 


2: They 
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They muſt underſtand the internal parts of the watches, 
the manner of winding them up, and how to fet the hands; the 
hours, minutes, and ſeconds being given. 

3. The watches on ſhip-board are to be hung in a cloſe place, 
ol where they may be freeſt from moiſture or duſt, and out of 
danger of being diſordered by knocking or touching. 

4. Before the watches be 3 on ſhip-board, it is come. 
nient they be adjuſted to a mean day, their uſe being then moſt 
ealy : Yet, notwithſtanding that, => may be uſed at fea with 
equal certainty, provided you know, how much they go too faſt 
or too ſlow in 24 hours. 

5. To adjuſt the watches, obſerve, that the ſun or the earth 

volves in the ecliptic in about 365 days, 5 hours, 49 minutes; 
and that thoſe days, reckoning from noon to noon, are of different 
lengths: Now, between the longeſt and ſhorteſt of thoſe day, 
a day may be taken of ſuch a length, as that 365 days, 5 hour, 
49 minutes, may be equal to that revolution; and this is called 
the equal or mean day, according to which the watches are tobe 
adjuſted ; and therefore, the hour and minute ſhewn by the 
watches, tho' they be perfectly juſt and equal, muſt needs differ 
almoſt continually, from thoſe ſhewn by the ſun, or ſuch as are 
reckoned by his motion: But this difference is regular, and i 
otherwiſe called the equation; and the following table is a 


eſtimation thereof. 
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By this table, you may always know what O'Clock it is by the 
fun preciſely, conſequently whether the watches have been 
ſt to the guſt meaſure of the mean day, or not; and it is to be 
uſed thus: When | cry ſet your watch by the ſun, ſubſtract 
from the time ' obſerved by the ſun, the 5 anſwering to 


that day of the month in the table, and ſet the watches to the re- 


2 hours, minutes and ſeconds; that is, the watches are to 
he ſet ſo much ſlower, than the time of the fun, as is the equa- 
nion of that day; ſo that the equation of the day, added to the 
tine by the watch, is the true time by the ſun: And if you 
would knbw by the watch the time by the fun, add to the time 
the watch the equation of tlfat day, and the ſum is the time by 
the fun, if the wateh has been well adjuſted; for doing of which, 
ule the following method; draw a meridian line on a floor, then 
hung two plummets by two {mall threads or wires, directly over 
that meridian, at about tuo foot from each other; when the 
middle of the ſun, the cye being ſo placed as to bring the two 
threads into one line, appears to be exactly in the meridian, for 
the better and more ſecure viewing of which, you mult be pro- 
nded with a glaſs of a dark colour, or a little blacked with the 
ſmoak of a candle, then ſet the watch immediately, not preciſely 
Þ the hour of 1 2, but by ſo much leſs, as is the equation of that 
day by the table; e. gr. if it were the 22th of March, the 
equation of that day being by the table, 8 min. 3 ſec. ſubſtract 
theſe from 1a, and the remainder will be 11 hours 31 5%, to 
wich you are to adjuſt; the* index of your watch: Then after 
ſome days obſerve again in the fame manner, and likewiſe note 
the hour, min. and ſec. of the watch, to which you are to add 
the equations of theſe days; and if the ſum be juſt 12 hours, the 
watch is truly adjuſted ; but if it differs, divide the min. and ſec. 
of that difference by the number of the days between the two ob- 
kryations, that you may have the daily difference: Suppoſe this 
kcond obſervation were made the 2oth of March, viz. 8 days 
ater the firſt, and obſerving the middle of the ſun in the meri- 
dian in the fame line with the two threads, the watch points 11 h. 
1 the equation of the a th of March by the table is 10.401, 
which added to the time of the watch, gives 12 h. 1 479. If it 
bad been juſt 12 hours, the watch had been well adjuited, but 
Ling I' 477 over 12, it has gone ſo much too faſt in 8 days: 
theſe 1 47) or 10% being divided by 8, there comes 131 ; 

for the difference of every 24 hours; which difference being 
un, if you want opportunity, or have no mind to take the 
* J. adjuſting the watch, 1 only the daily rae, 
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and regulate yourſelf accordingly ; but if you. would adjuſt it 
better, remove the leſs weight of the pendulum à little-dowt- 
- wards, which will make it go ſlower, and then obſerye a. neu by 
the ſun, as before: If it had gone too ſlow, remove the fame 
weight ſomewhat upwards. And this is of ſuch importance in 
finding longitude, that if not regarded, you may in the ſpace of 
three months miſreckon . of ſeven deg. and yet without 
any fault in the watches, which under the Tropics will amount 
to upwards of 400 Engliſh miles. Having ſhewn how watche 
may be adjuſted on land, or how their daily difference may be 
known; next follows, how the ſame may be done, when a veſle 
rides at anchor, it being hardly practicable, when under fall; 
In the morning, when the ſun is half above the horizon, 'obſerre 
the time by the watch, if it be going, if not, ſet it a going, and 
put the indexes at what hour, minute and ſecond you pleaſe: 
And let them 90 till ſun. ſet, and when the body of the fun is 
juſt half below the horizon, obſerve the time by the watch; and 
reckon how many hours, Ec. are paſſed by the watch between 
the two obſervations; which is done by adding to-the-evening 
obſervation the hours, c. that the morning obſervation wanted if 
12, or 24, providing the hour hand bas in the mean time paſſed 
that hour onge or twice; otherwiſe, the difference only gives the 
time; then take the half of that number, and add it tothe 
hours, Er. of the morning obſervation, and you will have the 
hours, Sc. which the watch did ſhew, when the ſun was in the 


ſouth, to which add the equation of that day in the table, a Goin 
obſerve the ſum: Again, ſome days after this, the more di ays, Vs 
the better, make the very ſame obſervations, 5nd if the hour c Whic 
this laſt day be the ſame with that of the former obſervation, the ame, w 
watch is well adjuſted, but if more or fewer, the difference d. _ 
vided by the time elapſed between the two obſervations, will: in 
give the daily difference: Inſtead of the ſun's riſing and ſetting * da 
you may take two altitudes, before and after noon, and noting Ms 
the time by the watches at both obſervations, proceed as above; he t 
in either of theſe methods there may b: ſome error arifing fron on b 
the ſun's refraction, which is inconfiderable, and therefore nal nd 6 
be neglected. $7 | Pace wh 
6. By theſe watches to find the longitude of any place at i — th 
give each of them a name or mark, as A, B, C; and before yu Whes. 


are May 
Where th 


fail, adjuſt them to the time obſerved by the ſun in the placs 
where you are, and whence you are Giles. allowing for the 
equation of the day, you make your obſervations on; which dh 


you are to note, if the watches be not well adjuſted, otherwik 
| 
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is not neceſfary: Then, after you are at fea, if you want the 


Jongitude of the place, where you are, that is, how many de- 


the meridian of that place is more eaſterly or weſterly, than 
Rat of the place where you ſet the watches; obſerve by the fun 
or ſtars as preciſely as poſſible, the time of the day, and note at 
the ſame time, the hour, Or. by the watches, which time, if 


the watches be not ſet to the right meaſure, is to be vibes by 


the daily known difference, and to the time by the watch add the 
equation of that day, which gives the hour of the day by the 
ſun, at the place where the watches were ſet ; and if it be the 
lame with that obſerved where you are, then the two places are 


under the ſame meridian, but if either greater or leſs, you are 


more eaſterly or, weſterly ; and reckoning for every hour, 150 
of longitude, and for every minute, 15 or + of a degree, you 
will then know how many degrees, minutes, Ec. the meridians 
differ from each other; e. gr. ſuppoſe the watches A, B, C, were 
{et at the place, whence you failed, on the 2oth of Feb. from the 
tine by the ſun, deducting the equation of that day, viz. 2'. 28”. 
and ſuppoſing watch A be rightly adjuſted, but that B goes 
every day 75” too flow, and C 12” too faſt: Some days after, 
ſuppoſe the 5th of May, if you would know the longitude of the 
place where you are at ſea, and you obſerve the h. m. ſec, 
time of the hay there, to be — — — =— J., 18, 10 
And you find the watch A point at — — 2, 6, 0 
— the watch 55 at — ue _ * — 1, 57, 22 
ing too flow by 5# every day, which in 7482 
days, = 4 from Feb. zoth to May 5th, is — F b 
Which being added to its own time, gives _ 
lame, with that of the watch A, viz. — — 
And you find the watch C point at — — 2, 20, 48 
Going 12” too faſt every day, which makes | 
Il 14 days, —— . ———-r n 
Which ſubducted from its own time, gives 0 
The time of the day by the watches, being a, 6, © 
Add to it the equation of May the 5th. — o, 19, 29 
And ſq you have for the time af the day at the _ | 
place where the watches were ſet. — — - F 25 29 
But the time obſerved being = — — 's; 183 10 
Exceeds this by = = = — — — 2; 32, 41 


Wherefore the meridian of the place, where you 
ae May the:5th, is more eaſterly than the place 22 52, 41 
ere the watches were ſet, — — — = 
a a2 2 Which 
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W bich being reduced to degrees, reckonitig 
155 for an hour, comes to” — — —- = 
lt is true, that from the fame reckoning it may be concluded, 


that vou are 180 deg. more eaſterly; which ha becauſe the 
* 8 73 Arens 


hour index goes round in 12 hours; but the 1s ſo great, 
that one cannot be deceived in it; elſe the watch might be ſo 
made; that the index ſhall go round once in 24 hours. 

7. To find the time of the day at ſea; this has been ſhown 
above to be neceſſary in finding the longitude, and that time is to 
be obſerved as preciſely as poſſible; for every minute of time yen 


Py 


mitreckon, cauſes an ertor of + of a degree in longitude; which, 


near the equator, amounts to above 15 Enghſp miles, but leſs 
ay with certainty, 


elſewhere : Wherefore to find the time of the 
you muſt not truſt tothe obſervation of the ſuns greateſt altitude; 
thence to conclude that it is juſt noon, or that the ſun is in the 
ſouth, unleſs. between the Tropics you have him juſt in the te- 
mth ; for the ſun being near the meridian, continues far ſome 
time, without any ſenfible- alteration: of his altitude; much le 
are you to rely on ſea compaſſes, for finding the preciſe time of 
noon ; nor are aſtronomical rings or other forts of ſun-dials euad 
enough for ſhowing the time to minutes and ſeconds; but the 
beſt way, is to obſerve the ſun's altitude, when he is in the caf 
or weſt, for there, his altitude changes in a little time more {er- 
ſibly; and thus from the height of the pole and fun's declination, 
the hour may be calculated; but becauſe this calculation is ſome- 
what troubleſome, and there may be errors in taking the ſuns il 
titude, here follows- an- eafier method, without knowing ths 
height of the pole, or the ſun's declination, or the uſe of any 
5 —— Nor can the refractions of the ſun of 
ſtars cauſe any conſiderable error; the morning refraction diffe- 
ing little or nothing from the evening of one and-the ſame day, 
ee at fa — 
8. To find the longitude at ſea: by, obſerving the ſun's rifing 
and ſetting, and the time by the watches; at the riſing and ſet- 
ting of the ſun, when half above the hori- un, obſerye the time 
of the day by the watches; and tho“ you have in the mean time 
failed on, it is not conſiderable; then reckon by the watches the 
time elapſed between the obſervations, and add the half thereof 
to the time of the riſing, and you will have the time by dhe 
watches, when the ſun was at ſouth; to which add the equation 
of the day by the table; and if the ſun be 12 hours, then was 
the ſhip at noon under the ſame- meridian with the place whete 
the watches were ſet by the ſun; but if the ſum exceed 12, * 


V 
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Ie was at noon; under a more weſterly meridian, and if 
45 4 more caſterly meridian; and that, by as e, 
Lorees as that ſum exceeds or falls ſhert of 12: Suj 
. that the watches A and B, as before, were ſet RR 
+6" che place,” whence you failed, Feb. 30th, deduQling the 
qution of that day, vis. 2* 20”, the watch A. being adjuſtec 
ad B going; too {low by 3! a day; and defiring to know the lon- 
de oft 


: lace, where, you are Aſay 22d, you obſerve in the 
porning the pa half above the horizon, when h. m. fee, 


. 


ya 

e- the watch points at | a 30-2 
I cu. . EET 

k nd in the ppg, Be ſan being half below tze 

„ borizony, when the watch points at — — 3, 8, 40 

ty To ind the time e between them, ſubſtract- | 

r wm, on... wie tO, 2th SOr 

— \dding thereto the time of the ſetting— — 3, 8, = 

les. Wc have for the time elapſed between. the 

of obſervations: = — : —, — — 12, 38, 30. 

ad Whereof the half — — >; — — G x 15, 
the Nang added to the time of riſing—— — 2, 30, 10. 

eaſt ou have the time by the watch A, when the 

ſen· ſun was in the ound 8, 49, 25. 

jon, od after the ſame manner you are to ſeek the 

me- — r 7 B, when the fun was in the 3 

$4l- outh, which ſuppoſe — — ' — 38 

the Wi 25 ow, it * 
e ſhort in 91 days, wa. from Feb. acth to 

wt = Eno = = ws, 57 

er- ch therefare added to the ſaid time gives 8, 49, 2 5. 


lat is, the ame time given by the watch A; 
now add ing to this time of the watches, the 
— | 


l | Aay- 224, you have — — 9, > 
15 Nach is the ſame time of the day, with that of the b 
tine e watches were adjuſted, and whence the ſhip failed. © © 
tune 5 ug) put apart; t d 02/701. r. 
s the e difference ij ——:;ñĩ— — — 2, 32, 235. 
ccol, i erefore this laſt, meridian is by fo much - - © 
te BH lore eaſterly than the- firſt ; which being 

ation I duced to degrees, make — 4% 6, 15. 
| * tis manifeſt, that by this method, you find exactly enough, 
ynere 


F; agirade.of the place, where you were at noon, or the time 
the ſun's being in the fouth:; Which, tho? it differ _ the 


all © ME MOI Rs of the 


longitude of the place, where you are at obſerving the ſun's {. 


12. 
ting, yet you may eſtimate near enough, how much you hate 
AA, or changed the longitude /in thoſe few hours, by the ul 
log: line, or other ordinary methods of reckoning the ſhip's way, vd, 
or which is ſureſt, by the degrees paſſed in 24 hours, by a for. WA know 
mer day's obſervation. | FL away, 

You may likewiſe, inſtead of obſerving the ſun's rifing and «ſtern 
ſetting, obſerve the ſetting firſt, and then next morning, the rifing; 
at both times marking the time by the watches, and thence find, WW 41 4 
as above, the longitude of the ſhip's place at midnight, 

In fine, you may alſo, inſtead of the riſing and ſetting ſun 1 
obſerve 1 and after noon two equal altitudes of the fi, 
noting the time by the watches, and reckoning, as above; yettWW.c;, 
is to be obſerved, that the ſun's altitudes are beſt taken, when her moct 
is about caſt or weſt: But note, that in failing north or ſouth, there w 
you take not the obſervations at the ſun's rifing and ſetting, bu de nak 
when he is due eaſt and weſt. ; to decay 

9. But you may put the rule here preſcribed in practice, H lated n. 
taking two equal altitudes of ſome known ſtar, that riſes he ert th, 
above the horizon; for you will thence, according to the tarts be 
know, by the watches, at what time the ſtar has been in the i we 
ſouth ; and ſo knowing the right aſcenſion of that ſtar, as dat laſt 
that of the ſun, you may thence eafily calculate, what time in; and 
then was; which compared with the time by the watches, wiede, 


de the longitude of the place, where you were, when you hut 


e ſtar in the meridian. mnferen, 
10. If the watches, that have gone exactly for a while, fh Proven 
happen to differ; in that caſe, it will be beſt to reckon by t T'rani. 
which goes faſteſt ; unleſs you perceive any apparent cauſe, why H | 
it goes too faſt ; ſeeing it is not ſo eaſy for theſe penduli 
watches to move faſter than at firſt, as it is to go ſlower ; for tid 1 _ 
wire, on which the pendulum hangs, may perhaps, by the viokn - curi 
agitation of the ſhip, come to ſtretch a little, but it cannot gro * L ol 
— and the ob of the pendulum may perhaps flip dom * wo 
wards, but cannot get up higher. © 5 = 
1. When you get fight of any known country, iſland, or coll 1 : 
take the longitude thereof as exactly — by the mu wy = 
here preſcribed : That, thereby, you may correct the ſea-map! ould be: 
and that you may know how far you have failed from any pa |. ine 


either eaſt or weſt: And if by any accident, the watches oul 
{top, you may at any place, whoſe longitude is exactly know 
ſet them a going again, and adjuſt them — by the ſun, and! 
reckon the Jongitudes from that meridian. 
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12, If all the watches ſhould happen to ſtop at ſea,” you muſt, 
a ſoon as poſlible, ſet them a- going again, that you may know, 
how much you advance from that place, either eaſtward or weſt- 
ward, which is of no ſmall importance; fince, for want of this 
knowledge, you are ſometimes, by the force of currents, carried 
away,” that tho you fail before the wind, yet you are driven 
+ſtern, of which there are many inſtances. 


Account of two Parhelia's in Hungary; by Dr. Edw. Brown, 
| Phil. Tranſ. N“ 47. p. 953. 
HIS account was communicated to Dr. Brown, by one 
father Michael, a learned jeſuit, at Presburg. Fan. zo, 
1669, N. 8. About one o'clock in the afternoon, two parhelia's, 
or mock-ſuns, were ſeen over the city of Caſſovia in Hungary; 
there was one on each ſide of the ſun, and ſo reſplendent, that 
the naked eye could not bear their brightneſs ; the leſſer began 
to decay 4 the other, and then that other grew bigger, and 
ted near two hours, projecting very long rays: On that fide, 
rext the ſun, they were tinged with a pale yellow, the other 
ts being ſome what obſcure. At the ſame time, ſeveral rain- 
— were ſeen, together with the ſegment of a great white circle, 
hat laſted very long, paffing thro the two parhelia's and the 
lun; and all this at a time, when the air was almoſt free from 
louds, tho? here and there ſome thin ones were ſcattered. 


mferences held at Paris iu the Royal Academy, for the In- 
1 of the Arts of Painting and Sculpture. Phil. 
rand. ibid. | . 


HESE conferences are held once a month by ſeveral able 

maſters, who make reflections and obſervations upon the 
oft curious pieces in his moſt chriſtian majeſty's cabinet, the 
punder of that academy. M. Colbert, whoſe peculiar care it was, 
o make arts flouriſh in France, making a viſit to them, and 
uring received an account of what was done at their meetings, 
xpreſſed himſelf thus, that as it was neceflary for the teachi 
farts, to join examples with precepts; ſo he thought it proper, 
hat from time to time, the works of the moſt excellent painters 
ould be examined, and ſuch obſervations made on them, ag 
ould inform others, wherein the perfections of a picture con- 
Ited: Which ever ſince they have done, as the beſt means of 
arying that art to its higheſt pitch ; for ſuch an examen of the 
lt pieces diſcloſes many beauties, for which there are no rules, 
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and affords in opportunity of dilcuſling feverat queſtions, iter: i v 
to untouched. 2 5 xv 

The particulars, which have been made public, of theſe on- ©” 


- Fiſt, a general idea ef the art of painting, conſiſting of twill © 11. 
«principal parts, the theory, and the practioe; and it 4s-obſerve, iN © 77 
that the authors on painting, have very much neglected the for. 
__ tho* ſo very important, both as to the defign and diſpoſitia 
of the pieces. bo. 6 
— an account of ſeven conferences, fix of which wer Pu 
made on as many pieces of Raphael, Titian, Paul Vero], f 
and the ſeventh, on that of Laocoon. | 
M. le Brun, conſidering a piece of Raphael, repreſenting th 
combat of St. Michael with the devil, obſerves, that the e 
preſſion de in a — manner on the bodies that ſur 
round the figures, and that the motion and action in the figured 
'St. Michael is owing thereto, who ſeems to be animated in ti 
piece; for his body, incumbent on the air, ſeems to drive it a 
thigh with violence, to make way for his deſcent. 
another piece, where Titian repreſents the body of Cuil 
carried to the grave, M. de Champagne the elder, obſerves t 
dexterity of the maſter in ordering the colours and light; tht 
the legs of the picture, which firſt preſent themſelves, may ſta 
out, he has wrapped them about with a very white hnnen ſhet 
and cloathed Nicademus, who holds them, with a very vivid a 
clear lacca ; on the contrary, in order to fink the reſt of tit 
be has ſo diſpoſed the light of the picture, that the ſi 
dow of Foſeph of Arimathea, who helps to ſupport the yl 


preſſin 
ander 


falls on its head and ſhouldets, which beightens the image! E1 
death on the body; the arrangement of the colours, is like bo 
very remarkable in the draperies; for, between the green of cre of : 
ſeph of Arimathea,-and the blue mantle of the bleſſed virgu, pendicu 
the yellow cloathingof Mary Magdalen, wherein, what is h und tl 
and duſky is tempered by the different ſurrounding colours, e lindro 
the eye may pals. gradually from one colour to another : Au: the {; 
becauſe the fleeve of Mary Magdalen, which is of a bright N iſthe bo 
low, is cloſe to the lively drapery of Nicodemus; the arti, parallel 
prevent the entrenching of theſe two colours on each other, cular fes 
turned up Nicodemus's fleeve againſt the yellow, fo that we fend at « 
from the ſhadow of one colour to that of & other. | Mis, inte 

The art of the picture, treated of in the fifth conference, iᷣ bol p 


leis remarkable ; in this, which.is a piece of Tau Veron, ® 


woe 
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woman, whoſe carnation colour is ſo freſh and ſo bright, that it 
dazles the eyes: M. Nocret, examining the cauſe of this beauty, 
obſerves, that it proceeds in part, from the artiſt's having inge- 
niouſly drawn, before her, a child in brown drapery ; behind her 
a man in black; and on her fide, a Negro, who make an admi- 
table contraſt to the great luſtre and ſplendor of the carnation. 
The two laſt conferences, on two pieces of M. Poufſin, farniſh 
among other things, very elegant examples of different charac- 
* — to dient perſons: This maſter being to repreſent 
ereral perſons gathering manna, gives them different attitudes 
and poſtures, anſwerable to their characters; on the fore part of 
the picture are two youths, who according to the genius of that 
ge, fight about the manna; near to them are men gathering it in 
the mean time, and eating thereof; at a little diſtance appears a 
girl, who loth to take the pains of ſtooping, holds out her coat 
to receive it as it falls, and fancies heaven pours it down for none 
but herſelf; which, according to the obſerver, well expreſſes the 
ſoft temper of that ſex, averſe to labour, and imagining every 
thing muſt happen, as they would with; in the other piece, 
repreſenting the two blind men, to whom our ſaviour reſtored 
fight ; there is an old man, very inquiſitive and prying, ſeeming 
a if he doubted of the truth of the miracle, the artiſt well ex- 
Ae the character of that age, which is to be incredulous and 
maent, | 


The Generation of an Hyperbolical Cylindroid, and a Hint of 
its Application for grinding Hyperbolical Glafles; by Hir 
5 Wren. Phil. Tranſ. Ne 48. p. 961. Tranſlated from 
the Latin. 


ET (Fig. 3. Plate VI.) DB EC, be two oppoſite hyper- 

bola's, whoſe tranſverſe axis is B C, their centre A, and 
one of the aſſymptotes GP; and. thro' the centre draw O M per- 
pendicular to B C; wherefore, if the two hyperbola's do revolve 
wund their axis O M, it is plain, a body called an hyperbolic 
lindroid will be generated by that rotation, whole bates, and 
all the ſections parallel to them, are circles: I ſay likewiſe, that 
the body be cut by the aſſymptote G P, the ſection will be a 
parallelogram : Let it be cut thro? the tranſverſe axis into a cir- 
cular ſection BN C, and alſo, thro' O and M into equal circles, 
and at equal diftances from the centre; and likewute thro? the 
nus, into the generating figure, whoſe half, is BD EC, and in 
boſe plane will be the aſſymptote GP, thro which, let the 
pane BDE becut at dghtarigles 1 the plane E H P, and join OH. 
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ſe the triangle OGH is reQangular, therefore the 
ſ —_ OH, or OD, minus the {quare of OG is equal to - 
* ſquare of GH; and becauſe DO is parallel to BA, and Ways, 


wo 4 
aſſymptote in G, it will be from the properties of the part « 
—— "which are demonſtrated in conic ſections, the — 
ſquare of OG, together with the ſquare of A B, equal to the At 
ſquare of OD; that is, the ſquare of OD minus the ſquate ap 
of OG, equal the ſquare of A B, or of AN; therefore the Con 
fquare of GH, is equal to the ſquare of AN; wherefore GH The 
and AN are equal, and at right 2 to GA; and the fame ready 
alſo is demonſtrated of all other ſections parallel to the baſe, 1 
conſequently an hyperbolical cylindroid being cut by an aſſymꝑ- The 
tote, the ſection is a parallelogram Q. E. D. T5 ho pe 
Cor, Hence it appears, that on the ſurface of a cylindroid, 10 m5 
tho conſiſting of a double flexure, innumerable right lines may Erben 
be drawn, as alſo, that this body, may be otherwiſe geners- i piece 
ted, viz. by the revolution of a parallelogram about the axis ov 
the angle at the axis G A O remaining equal, or the genera: — 4 
ing line H R continuing immoveable, and either generating * 
or cutting the body; and if a ſharp and ſtraight edge-todl they w 
have the ſame ſituation to the axis with the generating lin, Nm in 
while the chuck turns round, it is plain, that hyperbola's may the tree 
be as accurately wrought by the lathe, as circles; fince ns te top 
thing more is required for the formation of a cylindroid, than Hy 
for that of a cylinder, except that in cylinders, the edge of thing 
the tool is arallel to the axis, but here inclined ; therefore it ip aſc 
Is to be obſerved, that the ſpecies of the 6 is varied, BW. ©. up 
according to the inclination of the angle G AO; conſequently * 
it may be ſo caſily fitted to a given hyperbola, that there is Wy 
need of demonſtrating the thing farther; but if the angle cor WI. hole b 
tinuing the ſame, the generating line approach nearer the cer W- 
tre, a leſs hyperbola thence ariſes, but entire ly ſimilar to the ide hole 
former. | Whereu 
. p . J Ing 2bo 

the Motion of the Sap in Trees; by Mr. Willoughby at Aris 
a Mr. Wray. Phil Tranſ. N“ 48. p. 963- dak, . 


N birch trees, the {ap iſſues out of the leaſt twigs of bra ine fu. 
ches and fibres of roots, in proportion to their bigneſs. | 
From branches that bend downwards more {ap iſſues 
from others of the ſame bigneſs in a more erect poſition. 
Branches and young trees cut quite off when full of ſap, 
held perpendicularly, will bleed ; and if you cut off _— 
and invert them, they will bleed likewiſe at the ſmall ends 


ter and 
alter th; 


Rom 
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* Roots of birch and ſycamore cut aſunder will bleed both 
9 ways, that 18, from the part, remaining to the tree, and the 
* part divided from it; but a deal faſter from the former ; 
7 ind in 2 cold ſnowy day, the root of a — bled ten 
the imes faſter than it did before in warm weather. 
- "ln birches, the ſap does not iſſue out of the bark, tho' ne- 
7 ver ſo thick ; but as ſoon as you have cut the bark quite thro”, 
G : it then firſt begins to bleed. 
— The pony off the bark of ſeveral birches above an hand's 
if breadth round, abated their bleeding above the bared places, 
ale; dur did not quite ſtop it. 
* The ſa — not only between the bark and tree, and in 


the prick d circles, between the ſeveral coats of wood, but 
af thro' the very body of the wood; for, ſeveral young 
birches being nimbly cut off at one blow with a ſharp ax, and 
f piece of white paper immediately held hard on the :op of 
the remaining trunk, pins were ſtuck in all the parts of the 


ew: paper that appeared wet; and at Jaſt, moſt of the 7 hr) be⸗ 
e , Fe, g ee 


they were found without any order, ſome in the circles and 


— ſme in the wood between: And to confirm this, the body of 
* the tree was cut a- ſlope, and likewiſe the oppoſite ſide, till 
. the top was brought to a narrow edge, and ſo ordered, that the 


whole edge conſiſted of part-of a coat of wood, and had no- 
thing of a pricked circle in it, notwithſtanding which, the 
ebe to the very top of this edge and wetted a paper 
a1d upon it. | 
In 3 to find out the motion of the ſap, and to know 
whether it not only aſcends, but likewiſe deſcends, there was 
a hole bored in a large birch, out of which a drop fell every 
** fourth. or fifth pulſe; then about a hand's breadth below 
the hole, the body of the tree was ſawed deeper than the hole: 
Whereupon the — diminiſhed about one half; and ſaw- 
rg above the hole to the ſame depth, its bleeding ceaſed 
quite; and from the ſawed furrow below it, decreaſed about 
* half; but it continued bleeding a great while after, at both 
the ſawed furrows, the hole in the middle remaining dry: 
This experiment was repeated with much the ſame ſucceſs on 
a lycamore, | 
Some trees of the ſame kind and age bleed a great deal ſaſ- 
ter and ſooner than others; but always old trees ſooner and 
alter than young, | my E 26 4% 


k B b 2 A wound 
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A wound made before the ſap riſes, will bleed when it does 
riſe. 


Upon making theſe experiments, the weather changed from again e 
warm to very cold; whereupon, the bleeding of the birches leſs 
which began to abate before, quite ceaſed; but all the ſyca- damp, 
more and walnut-trees, that were wounded, bled plentifully, ting th 


ſome of which did not blecd at all before, and ſuch as did, but the mit 
ſlowly; and fo continued night and day, when it freezed hb of bell 
hard, that the ſap ab it dropped congealed : The cold remit- remed 
ting, the birches bled pr” 2, the ſycamores abated very much ing, tf 
and the walnut trees quite ceaſed. 


me 

Upon piercing two ſycamores on the north and ſouth fides, * 
with equal incifions, they bled a great deal faſter on the nonh 2 preat 
than ſouth ſides, which agrees with the preceeding experiment, mine n. 
Several willows were et with the wrong ends downwards, and a p 
and ſeveral briars cut off, that had taken root at the fame have nc 


extremity z the former ſhot out branches near two foot long; and all 
and from the top of the ſets, which were a yard nigh, the and ha! 
briars alſo grew backward from that part, which was left te- killed 
maining to the roots at the {mallex ends, and they had great pit, wh 


leaves and were ready to flower. with da 
| tub 
Damps in Mines; by Dr. Edw. Brown, Phil. Tranſ. N' g. ad tha 
P- 963. | board, 
D AMPS are obſerved in moſt of the Hungarian mines, e tub: 
that are deep, and that not only in the Cuniculi, ot di Ide; y 
rect paſſages, by theſe miners called Stollen, but likenie g dive 
in the Pinei, or perpendicular cuts. and deſcents, termed Mind he | 
Schachts: They are met with not only in places, where the WW breat 
earth is full of clay, or the like ſubſtances, but alſo, where it But | 
is rocky: And the Dr. was ſhown one place in the copper mie ons 
at Herrn-groundr, where there had been a very pernicious e min 
damp, and yet the rock ſo hard, that it could not be broken Wn theſe 
by their inſtruments; and the deſcent was made with gut» WP! and 
ane rammed into long round holes in the rock, and thus is woc 
lown up: And he was ſhown another place, where there tz, th 
ſometimes a damp, and ſometimes clear weather : When there ho we 
is much water in the mine, ſo as to ſtop up the lower part c diſſol 
this paſſage, then the damp becomes diſcoverable, and com- bt fon, 


monly ſtrong: He procured one to enter it, till his lamp went 
eur four or five times, in the ſame manner as in Grotto dil 
Cane in Taly. 


Damp) 
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Damps are not all of the ſame force, but ſome are weaker, 
and ſome ſtronger; ſome ſuffocate in a little time, others 
again only make the workmen faint, without any further harm, 
unleſs they continue long in the place. The miners cure the 
dump, or bad weather as they term it, by perflation, by let- 
ung the air in and out, and ſo promoting its circulation: In 
the mine at Herrn groundt, they cured a damp by a great pair 
of bellows, blown continually for many days. The ordinar 
remedy is by long tubes, thro" which the air continually pat- 
ing, they can dig ſtraight on for a long way, without any im- 

ment in breathing: Some Cunicula are 500 fathoms long: 
lo the filver trinity mine by Schemnirz, he paſſed quite under 
th apreat hill, and came out on the other fide: At wind- SSH 
mine near & hemnitæ, he was ſhown a place, where five men 
and a gentleman of quality were loſt, tor which reaſon they 
have now placed a tube there; the like they do over all Doors, 
ard all Jays, where they dig ſtraight on, for a great ſpace, 
and have no paſſage thro': At Chremnitz 28 men had been 
killed at one time in 4 Cuniculi; and in the finking of Leopold's 
pit, which is 150 fathoms decp, they were much troubled 
with damps, which they cured in this manner: They fixed a 
tube to the fide of the Schachr or pit, from top to bottom 


0 

4%, and that not proving ſufficient, they torced down a broad flat 

board, which covered or ſtopped the pit on all fides, but where 

unes, be tube was; and ſo forced out all the air in the pit thro! the 
r di be; which they were forced oſten to repeat; and now hav- 
euiſe rg divers other paſſages into it, the air is good and ſufficient; 
rmed nd he himſelf was drawn up thro? it without the leaſt le 
e the n breathing. 5 
ere l But beſides the miſchief from poiſonous exhalations, ſtag- 
mie ons of the air, or water impregnated with mineral ſpirits, 
1cious e miners ſometimes periſh by other means; for ads being 
roken Wa" theſe mines incredible maſſes of wood for ſupporting the 
gun and horizontal paſſages, men are ſometimes deſtroyed by 
J thus Ns wood being ſet on fire: And in the gold mine at Chrem- 
ere , the timber was once ſet on fire, and 50 miners periſhed ; 
| there ho were all taken out to one, who was afterwards found to 
art of diſſolved by the vitriol water, nothing be ing left entire, ex- 
com- pt ſome of his cloaths. 8 
» went 
to del , 
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A Chronological Account of the ſeveral Eruptions of Mount 


| Ana. Phil. Tranſ. N' 48. p. 967- y 
12 omit what is related by Beroſus, Orpheus and other fror 
leſs credible authors about the eruptions of this moun- tert. 

tain, both at the time of the expedition of the Jonian colonies, —— 


and that of the Agonautæ into the iſland of Sicily, which lat. 
ter happened in the 12th century before wes of the firſt, we roy 
Mall take notice of, is that, which happened at the time oſ ih 
the expedition of AZneas, who, being affrighted at the bum- 
ing of this mountain, left that iſland; of which Virgil Arad 
III. gives this deſcription. 


Fnarique vie, Cychopum allabimur oris. 
Hortus ab acceſſu ventorum immotus & ingens 
Igſe; = horrijicts juxia tonat Erna runes ; 
Hiterdumgue etiam prorumpit ad thera nubem, 
Turbine fumantem piceo, & candente favilla; 
Attolitque globos flammarum, & ſidera lambit ; 
Jiterdum ſcopulos, avulſaquè viſcera montis 
Erigit eructans, liquefabtaque ſaxa ſub auras 
Cum gemitn glomerat, fundoque exeftuat imo. 


| And unknowing of our Courſe 
We drive upon the Cyclop's Coaſts: The Port 
Fenc'd by its Situation from the Winds, 

And large itſelf: But AÆtna thunders nigh 

In dreadful Ruins. With a Whirl-winds Force 
Sometimes it throws to Heav'n a pitchy Cloud, 
Redden'd with -Cinders, and involv'd in Smoke; 
And toſſes Balls of Flame, and licks the Stars: 
Sometimes with loud Explofion high it hurls 

Vaſt Rocks, and Entrails from the Mountains torn ; 
With roaring Noiſe flings molten Stones in Air, 


— 


iraordir 
aved fey, 
be full tir 
aſt follow. 


And boils, and bellows, from its loweſt Caves. 8 Urerus, 
Tian ſg cnlarge 
After this, in the 36 olympiad, about 476 years before Chih — — 


we find in Thucydides another burning, and about 50 years# 


ter that a third. And in the time of the Roman conſuls, a * hy 
cording to Diodorus Siculus and Polybins, there happened {out Ons for 2 
eruptions of mount tna: The next was in the time of Juli 5 
Ceſar, and ſaid by Diodorus to have been ſo fierce, that "WF the — 
ſea about Lipara, an iſland near Sicily, by its fervent 088. -- ute 
terus 


burnt the Mips, and kill'd all the fiſhes therein, There - 
ES ano 
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another under Caligula, about 40 years after Chriſt, which was 
{ dreadful, that it made that emperor, who was then in Sicily, 
fly for it, It burnt again A. C. 812 under Charlemagne: And 
from the year 1160 to 1669, all Sicily was ſhaken with many 
terrible earthquakes 3 the eruptions of Etna deſtroyed a vaſt 
nact of inhabited Land round about it, and reached as far as 
(atania, whoſe cathedral, and the Religious in it, were de- 
ſtroyed : In 1284 about the time of the death of Charles king of 
Scily and of Arragon, there was another dreadful burning. As. 
1329 to 1333 another. An. 1408 another, and Au. 1444 ano- 
ther, whic ſalted to 1447 : . 1536, there was an eruption 
which continued for a whole year, and 1633 another, that laſted 
ſeveral years; An. 1650 it burned on the eaſt fide, and vo- 
mited ſuch quantities of fire, as, according to Kzrcher in his 
Mundus Subterraneus, made great devaſtations : And the {ame 
author, being in Sicily, obſerves that the 2 le of Catania, 
digging for pumice-ſtones, found at the — of 68 foot, 
ſtreets — with marble, and many footſteps of antiquity; 
an argument, that towns formerly ſtood there, tho" fince bu- 
ned in the eruptions of that mountain; they allo found ſeveral 
bridges of pumice ſtones, probably made by che flux of theſe 
hery torrents. d 


{ Woman with a double Matrix; by M. Benoit Vaſſal. Phil. 
Tranſ. N“ 48. p. 969. 
| IG. 4. Plate VI. repreſents a double matrix obſerved by . 
Mr. Vaſſal ſargeon at Paris, upon opening the bod y of a 
oman of 32 years of age, of a ſanguine conſtitution, and maſ- 
aline air: Theſe two matrixes were ſo well diſpoſed by an 
xtraordinary contrivance of nature, that the true one had con- 
aved ſeveral times, viz. 7 males and 4. females, all born at 
he full time, and all perfectly well formed; but they were at 
aſt followed by a brother, yet a fetus, conceived in an adjotn» 
g Urerys, in a place ſo little capable of diſtenſion, that ſeek- 
dg enlargement, after it had cauſed grievous ſy mptoms to the 
other for two months and a half, it at laſt, being about 3 or 4 


PT Ree in 7 


rn; 


Tia 


Chu barhs old, break out, and found its grave in that of its mother, 
ears 1 very great effuſion of blood in the whole capacity of her 
ſuls, 3 omen, which threw the mother into ſuch violent convuls 
ned 1 om for three days together, that ſhe died of them. 

f al The explication of the figure; A, a portion of the Vagi ua; 
hat det the internal orifice of the Urerus laid bare; C, the neck of 
ent bei Uterus; D, the cavity of the Urerus; E, the line ſeparating 


zere WP its 
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its cavity; F, the Fundus or bottom of the Uterus; G, two Hus 
found in the bottom of the Urerus; H H, the thickneſs of the Ce. 
rus; II, the Ligamentum latum, or the production of the Peri Milfherr c: 
neum on the left fide, containing in its duplicature, the deferent 
and ejaculatory veſſels; K, the ſpermatic artery; L, the ſpermat 
vein; M, the Teſticulus or Ovarium; N, the true ejaculatory 
veſſel inſerted into the bottom of the Nerus, thro” a Sinus found 
there; O, the other ejaculatory veſſel, which is inſerted into the Md the 
neck of the Uterus ; p the Tuba Fallopiana; R, the Liganey- 

rum rotundum, or round ligament; 8, the Ligamentum latum of 
the falſe Uterus; U, the ſpermatic vein; T. the ſpermate 
artery; Y, the Ovarium; Z, a portion of the Fallopian tube; 
2, the true ejaculatory veſſel inſerted into the bottom of the 
Uterns, thro the Sinus above mentioned; 3, the other ejaculz 
tory veſſel, running into the neck of the Urerus,; 4, the part un 
by the encreaſed fœtus; 5, the fœtus in that ſituation, in which 
it was found involved in its amnion; 6, the umbical veſſch; 


roſs-ba 
2s no fp 


7, the Placenta adhering to a certain fleſfy ſubſtance ; 8, that ud un 
fleſhy ſubſtance ; 9, the Ligamentum rotundum. noel, a 
url 

Obſervations concerning the Bath Springs in Somerſetſhire; ly: 45, 
Mr. Joſeph Glanvil. Phil. Tranſ. N“ 49. p. 977. 3 

HE country about Bath is very hilly and uneven, but the ret {p 

hills lie regular; they are generally rocky, and ſteep fon The 2. 
ſouth-weſt and by weſt, to north-eaſt and by north: The whol Il waters 
tract of the country, within five or ſeven miles, abounds with cf g, it a 
mines. But there are no other conſiderable mines nearer tha uplalm; 
Mendip, at ten miles diſtance, excepting ſome of lead at ] like! 
in Gloceſterſhire, which lies to the north of this place, at . more | 
diſtance of four or five miles. er knew, 
The hills for the moſt part afford a free ſtone; and on N drawn 
north-weſt of Z.an/down, the ſtones digged there, are a ſon Ned fro 
hard ſtone, commonly called a Zyas, blue, white, and poliſba t 
The town. and baths are of very great antiquity: Beſides wit Mich abo 

is to be found in very ancient chronicles to that purpoſe, on: unk finer 
our great antiquaries Mr, P. afferts that theſe Paths were dem: It 1: 
years before Chriſt. e hands m 
It is affirmed, that the town for the moſt part is built A man c; 
quagmire, tho? the places all about it are very firm grout 2 oe h 
etreſhes 


Some Workmen, that have been employed in digging, have fo 


a mire ten foot deep, without the north gate; at Seavzvii They are 

higheſt part of the town. The earth between, 1s a kind 011 and c 

biſh ; ſometimes they meet at ſeven or eight foot with 91 y * 
| OL. I. 


ſhells. 
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The town and circumjacent country generally abound. with 
ul Springs : And in ſome places the Hr and cold ariſe. very 


deer each other; in one place, within two yards, and in others, 


jithin eight or nine of the main baths. 

The guides of the Cro/5-Bath informed Mr. Glanvil, that 
when there is à great weſt · wind abroad, ſtanding by the ſprings, 
bey feel a cold air arifing from beneath: If the wind be at caſt, 
nd the morning cloſe, with a little miſling rain; the Cro/5-barh 

{ hot as ſcarce: to be endured, when the King's and hot Baths 
te colder than uſual : In other winds, let the weather be how it 
vil, this bath is temperate; The ſprings, that bubble moſt, are 
oldeſt: The Cro/5-bath fills in fixteen hours, both in winter and 
immer, without any difference from heat or cold, floods or 
Irought ; that of the King in 12 or 14 hours. 

A man may better ordinarily endure four hours bathing in the 
bath, than 1+ in the others: In the Jeers watt which 
u no ſprings of its own, all coming out of the King's, they 
und under a Rat ſtone, which upon occafion was taken up; a 
mel, and a yielding mud in and under it, into which they 
truſt a pipe, but could feel no bottom: In the Kings bath there 
a foring ſo hot, that it is ſcarce ſufferable; ſo that they are feign 

tur much of it away, for fear of inflaming the bath: The 
otteſt ſpring will not harden an ech. — 

The Bath water does not paſs thro' the body like other mine- 
Il waters; but if you put in ſalt, it purges preſently: Upon ſet- 
ng, it affords a black mud, uſeful in aches, applied by way of 
aplaſm; to ſome more ſucceſsfully than the very waters. 
be like it depoſites upon diſtillation, and no other; nor hag 
more been diſcovered by all the chymical obſervations he 
er knew. One Dr. Aſtendoff found, that the colour of the 
i drawn from the King's and Hor-bath, was yellow ; that ex- 
added from the Crof5-barh, white; and he concluded, that the 
roſi-bath had more of allum and nitre than the hotter baths, 
lich abound more with ſulphur : And yet the bath relaxes 
rank finews, by which it ſhould ſeem not to abound much with 
lum: It is harſher to the taſte than the other baths, and ſoaks 
e hands more. Nen i 
A man cannot drink half the quantity of ſtrong drinks in this 
th, that he can out of it; but if he have drank before to excels, 
refreſhes very much: It likewiſe provokes urine. 

They are very ulefal in diſeaſes of the head, as palſies, epilep- 
v and 2 in cuticular diſeaſes, as leprofies, itehes, 
d cabs; in all obſtructions of the bowels, as ſpleen, hver, 

Vox. I. Cc and 
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ceept the malignity be overcome by medicines : It is an excelle 
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and meſentery, and in ſchirroſities and hardneſs of thoſe parts; in 
moſt diſeaſes of women; in the {curvy and ſtone; it is alſo got 
in cold gouts, as they call them; but it has à contrary effect u 
hot gouts, putting the patients into a fit, if they go into it with, 

preparation; or if they have the fit, it inflames it more, a 
drives it thro the body, and fo diſables the joint, that there i 
treading on it: The bath is effectual in diſeaſes of children, yy 
ticularly, the rickets; it is good for women, that are apt to mi 


by att, 
for in 
words : 


„ orea! 
Gl # It 
u and 


10 new 


carry, if uſed moderate ly: Ie facilitates delivery: It is beſides jen us 
effeQual for ſtrengthening broken bones, and good in all cold ad # In 


moiſt diftempers, in weakneſs of the nerves, ſtupefactions ela 


; / It ha 
ons, and violent pains; but it exaſperates venereal pains, er 


ſometin 


remedy to remove the remaining weakneſs in gouts, as has 
remarkably obſerved in old men. | 
The Bath guides live to a very great age; ſometimes to 100 
and ordinarily, if they are temperate, to 70. 

In the Cro/5-bath; the guides have obſerved a certain black 
with ſcaled wings, in the as a lady-cow, but ſomewhat bi 

r: They ſay it ſhoots quick in the water, and bites ſometine: 
2 lives under water, and is never obſerved but in very hot ut 
ther; they ſuppoſe it comes up with the ſprings ; it is not obſe 
vable any where elſe. 
The Cro/5-bath corrodes filver very much: A ſhilling i 
week's time has been ſo eaten, that it might be wound about one 
finger : The Baths agree, as they term it, with braſs, but not vi 
iron; for they will eat out a ring of this latter in ſeven yean 


rency te 
gether 
De; th 
ed it te 
heſe cr; 
he wind 


whereas braſs fings ſeem to receive no hurt from it. lt the 
When women have waſhed their hair with a mixture of beet 1 
s and oatmeal, it will poiſon the bath to ſuch a degree, aH = 


beget- a moſt noiſome ſmell, caſting a ſea green on the vun 
which otherwiſe is very pure and limpid; it will taint ther 
walls, and there 1s no 2 of it, but by drawing the bath 

In ſummer, the baths purge up a green ſcum on the top, h 
in winter, never; leaving then a yellow on the walls. 

The walls in the hot {prings are very deep laid, and lage 
10 foot thick, and 14 deep from the leyel of the ſtreet: 11 
cement of the wall is tallow, clay, lime, and beaten bricks. | 
1659, the Hor - lath was much 1mpaired by the breaking out of 
ſpring, which the workmen at laſt found again, we reſtored 
In digging, they came to a firm foundation of factitious matt 
with holes in it like a pumice-ſtone, thro* which the watt 


played; fo that it is probable, the ſprings are brought wen 


ryſtal « 
vithar, 
Ice glaſ 


ounta1! 


| RoYAL SOCIETY, 
ts; in by art, and not by necromancy as it was anciently believed; 
for in a 8 manuſcript chronicle are found theſe 

words: © When Zud. Hidibras was dead, Bladud his ſon, a 
« great nygromancer, (ſo it is there writ), was made king, and 
11 be made the wonder of the hot bath by his nygromancy 
and he reigned 21 years, and after he died, and lies at the. 
n, pu new Toy. And in another old chronicle, it is ſaid, © that 
to mil king Bladud ſent for necromancers to Athens to effect this 
les ener bußneſs who, it is like, were no other than cynning 
rtificers, well ſkilled in architecture and mechanics. 
It has been obſerved, that leaves, like thoſe of olives, come 


15, cr metimes out of the pump M the Hot Bath. 


he Icy Mountain Gletſcher; by M. Muraltus. Phil, Tranſ. 
Ne 49. Pp. 982. 
H E higheſt icy mountains of Switzerland about Faleſia 
and 7 in the canton of Hern, about Taminium 
und Taverſch of the 2 are always ſeen covered with 
low; which melted by the ſummer heat, and other ſnow fal- 
ling in a little time after, is hardened into ice, which by de- 
brees becomes a ſtone, not yielding in hardneſs and tranſpa- 
rency to cryſtal : Such ſtones cloſely joined and compacted 
wether, compoſe a whole mountain, and that a very firm 
ne; tho in - ſummer time the country people have obſer- 
ed it to burſt aſunder with a great noiſe, like thunder; and 
heſe cracks and openings prove fatal to hunters, for being by 
be winds covered with the ſnow, they fall into them and periſh, 
lt the foot of theſe mountains, cryſtals are dug out with 
great labour, among other ſoſſils, and are of two forts 
nd colours; ſome darkiſh and turbid, by ſome called the 
ryſtal ore, and found in great plenty in the aſcent of mount 


; uthard ; others tranſparent, very pure, and as clear as Fe- 
* We glaſs, ſexangular, both great and ſmall; and found in the, 
* ougtains about Valeſſa, the town called U7/#ley,. and at the 


bot of the hill Schelenim, and fold at a good rate, one in 
articular being ſold for 80 pound ſterling, 


Obſervations in Japan. Phil, Tranſ. N' 49. p. 983. 
HE 7apaneſe doubt not in the leaſt that their country is 

an iſland; tho! ſeparated from the continent by ſuch 
* channels, that no veſſel of any conſiderable burden can 
pas them, 
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The air is very healthful, but of a different temperature on 
each fide of the mountains, which divide —— he plague 
has never been heard of there, tho' the 
are very frequent. 

Fheir mountains are fertile almoſt to the very tops. There 
you find almoſt all forts of European fruits, as peaches, apri- 
cocks, cherrics, prunes, apples, pears, and particularly pippins 
bon-chretien pears; befide à vaſt number ot other fruits; and 
generally all the fruits that are to be found 1n any other part 
of India. 

Their filver is in the greateſt perfection, but not uſed in 
trade; in which nothing but gold and ſome ſmall braſs coin is 
to be ſeen, but they ſpoil their braſs by too much refining; 
their ſteel] alſo is very good. 

The temper of their metal was formerly better than it i 
2 but they ſtill make exceeding good cutlaſhes or ſhor 

words, 

The great mountain of Papa is higher than the Pico in Te 
veriff, 2 tho' diſtant from the ſhore above 18 leagues, it may 
be ſeen above 40 leagues off at fea; there are 8 vulcano's ct 
burning mountains in Japan, and you cannot go any where 
into the plain, hut you may diſcover one or other of them. 

# They — many medicinal waters and hot ſprings, uled by 
the inhabitants in their diſtempers; they have particular me- 
dicines; but they never let any blood; they uſe cauſtics very 
much, applying on ſome nerve or other the powder of A 
miſia, or mugwort and cotton, which they ſet on fire; they 
drink all their Jiquors warm. | 

Japan is well ſtored with veniſon, ſo that they have little 
regard for cattle, tho' they have them in plenty; their oxen ate 
generally employed in ploughing; they make no butter nor 
cheeſe, nor are they lovers of milk ; they have great plenty 
of corn and rice. | | | 

The Fapaneſe are proper enough in ſtature, and not ur- 
comely in features; their bellies are ſomewhat prominent; 
they are exceeding active and want no judgment; they ate 
alſo warlike and valiant. 

They are maſters of no arts, but what are known in Europ 
except that of making Tacta, of which there is ſome ſo fire 
and curious, that whereas in Europe one may buy a ſmall box 
for three or fonr-crowns, one of the ſame ſize, and made in 
Japan of exquiſite Lacca, will fell for more than $a crowns. 
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The colours with which they dye their ſtuffs, never fade: 
This obſerver had ſcen one of them, far exceeding our vermi- 
lion and couleur de feu; it is extracted out of a flower, like 
affron, and a pound of it 1s exceſſive dear; in order to try 
the durableneſs of the colour, they a ply a hot iron to it, and 
if it holds, they aſſure themſelves of its goodneſs. | 

There are mathematicians among them; and they are ſo 
much given to judiciary aſtrology, that the grandees under- 
uke nothing without conſulting the rofeflors of that art. 

apan yields divers ſorts of good ſtaple commodities ; but 
chiefly all ſorts of filks, amber, precious ſtones, muſk, cop- 

t, ſteel, lack-work. | 

The country is very populous and exceeding rich, being 
well ſtored with gold mines; and 10 ounces of ſome gold ore 
yields 8 of the higheſt fineneſs; and pieces of 120 marks in 
weight, 

Their buildings are very good and commodious, and but of 
one ſtory high : The ground apartments are ſeparated from 
eich other by partitions of painted and gilt cartoon, to be 
folded and removed like ſcreens; their floors are covered with 
mats, and ſometimes with ſtuff of filk, embroidered velvet, 
and cloth of gold. 

They have no other conveniences of defending themſelves 
from heat and cold, than ſuch as are uſual in Taly and Spain. 

They uſe the diverſions of comedy, which are gayer than 
thoſe of Europe; the ſpectators are about 200 paces diſtant 
tom the theatre, which being arched with a vault makes the 
ators voices to be heard to the very extremity of it; they love 
hunting and gaming, as dice, cards, cheſs, Oc. at all times of 
the day, and in all their vifits they take tea and tobacco. 

Their language is entirely different from the Chineſe, but 
heir prieſts = courtiers, that is, the learned among them, 
* 5 the language of Chochin- China, and by this means, 
that of Tunquin, China, Corea, &c. They write neither 
rom the right to the left, nor from the left to the right, but 
downwards. 

Their government is deſpotic; the religion pagan; the chriſ- 
lan hated upon no other account, but that ſome of thoſe that 
rofefſed it . would perſuade the Zapaneſe to acknowledge 


power ſuperior to the royal dignity, that diſpoſed of crowns 
Ind ſcepters. Their morals are very good, their faults are 
uniſhed as their crimes, even lying and detraction; the left 
and is the more honourable, and they take horſe on that fide. 

| A me- 
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A Metalline Burning Concave; by M. de Vilette, Phil l 
a Tran. No 49. p- 986. 7 
R. De Vilette of Hens, who made the burning concaye at 0 
M 30 inches diameter, diſpoſed of to the king of Denmark, | 
and mentioned before in N“ 6. p. 95. has fince made another a 
of 34 inches diameter, which melts all forts of metals, and = 
iron itſelf of the thickneſs of a filver crown, in leſs than a mi. * 
nute of time, vitrifies brick in the fame” time, and ſets elther Gor 
green or dry wood on fire in a moment; the king has ſeen k loft 
and the performances by it with great ſatisfaction, and his ma- 
xſty is likely to purchaſe it for the Royal Academy, for mal. 0 
ing of further experiments with it. | 
Theſe kinds 2 burning moſt forcibly of any fire ye f 
know of, even beyond that of a wind- furnace, would be 9 
great uſe, if they could be fo contrived as to have a focus d ue 
any conſiderable largeneſs, to take in a good quantity of com reg £ 
buſtible matter at once. | uh „ 
eight of Water in Water Mr. Boyle. Phil. Tra « 
T be Weight of N* 50. ol Ach oy i 0 
HE honourable Mr. Zoyle cauſed to be blown at tle e 
flame of a lamp a glaſs bubble of the bigneſs of a pul. Upon fl 
let's egg, with a ſomewhat Jong ſtem, turned up at the end forms, 
that it might the more conveniently be broken of; this bubble WM; * 
being well heated, to rarity the air, and thereby expel a e al 
rt of fit, was numbly ſealed at the end, and by means of i Mi bus 
— of the ſtem, and a convenient weight of lead, it u d a 
ſunk in water, after tying both with a ſtring to a ſcale of but on g 
good balance, and putting into the other a ſufficient weight i between 
counterpoiſe the bubble, as it hung freely in the water; ther, .c 7 


with a long iron forceps he carefully broke off the ſealed cn 
of the bubble under water, ſo that no air Is (29-5 to eſcape 
thro' the water, but the liquor by its weight ſpring into th 
empty glaſs, and filled it half full, and immediately the buy 
ble ſubſided, and made the ſcale, it was faſtened to, prepar 
derate ſo much, that 4 drachms and 38 grains were neceſſiſ 
to reduce the ballance to an ęquilibrium; then we. N th 


of the c 
Mufts th 
ute cal 
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n the ſa 
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bubble with the water in it, and carefully applying the fan, the 

of a candle, he drove. out the water, which otherwiſe 1 od wy, 
eafily, done, at a narrow ſtem, into a glaſs that was counte win will 
poiſed before, and it was found to weigh about 4 drachms You go 


IM 


30 grains, beſides a little that remained in the bubble, 11 


= 
v7 4" 
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litle that was eyaporated, which added to the piece of glaſs 


that was broken of under, water, might very well amount to 


ul 1 or 8 grains: By which it appears, that water has not only 

ſome weight in water, but that it weighs very near, or quite 
of 3s much in water, as it does in air. He repeated the {ame ex- 
rk, periments with another ſcaled bubble, larger than the former, 
her and after breaking it under water, it grew heavier by 7 drams 
nd and 34 grains; and taking out the bubble and driving out the 
mi- water into a counterpois d glaſs, the liquor amounted to the 
ber {ame weight, abating 6 or ) grains, which it might well have 


loſt on the accounts above. 


Olſervations in two 1287 ro the Eaſt-· Indies; by Mr. Rich, 
Smithſon. Phil. Tranſ. N“ 50. p. 1003. 


F ROM England to Cape Finiſter in Gallicia in 44 N. Lat. 
the winds are as vatiable as with us in England; only the 
bay of Biſcay is more ſubject to ſtorms, and the ſea rougher, 
the waves running very high. From thence to 34” the wind is 
alſo variable, bur if you are within 100 leagues of the Euro- 
penn continent, it is generally inclined to north-eaſt. From 
4 towards the coaſt of Africa, or about the meridian of the 
Canaries, the wind is conſtantly at north-eaſt, or within theſe' 


r Ä 


xt the BN two points, and it is rare to find it otherwiſc: Let in winter, 

a pu upon the coaſt of Africa, there are ſometimes violent weſterly 

e cn, WW ſtorms, but of no long continuance ; and in ſummer, when it 

bubble Wl is fometimes calm, the air will become variable: The north- 

a pol xt wind holds moſt commonly to 8“ N. Lat. and then the Tor- 

of de 1:40 winds begin, which are for the moſt part confined between 1 
it vB and 4 N. Lat. they are ſeldom or never more ſoutherly ; (FF 
lc af but on this fide the Line, they have ſometimes been met with a 
eight between 11 and 12* N. Lat. and ſometimes in 9“ and 107. 1 
r ; a Theſe Tornado's are uncertain winds, blowing from all points 1 K 
led cet the compaſs in the ſame hour, and ſometimes the wind b ” 


ſuifts thus without ä and at other times it will be 
A 


into eite calm, between every blaſt: And they are ſo irregular, 

he barer if 4 or 5 ſhips fail as near each other, as ſhips well can, 

prep" the ſame inſtant, very often, each ſeveral ſhip will have a 

celui veral and contrary wind. This place is generally infeſted with 

; out M eadful thunders, lightnings and rain: And the nearer you are 7 
he fam the Hrican ſhore, ſo much the more dreadful is the thunder . == 
fe 15 ad rain ; but the further weſtward you go, the thunder and . == 
; count” in will be the lets, and the winds not 55 uncertain; ſo that, 6 1 2 
chms u you go as far weſt, as the meridian of the caſt fide of Braſil, j > 
le, . there * E J | 

jt _— 


* 
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there is little thunder, nor does the wind come down in 
ſuch puffs and flaws ; but between 4* and 8“ it is moſt inclined 
to calms, and very great and thick fogs; but the rains fall not 
in ſuch violent ſhowers: This is a certain rule that near the 
African ſhore, and ſo for 100 or 200 leagues to the welt of it, 
the north eaſt winds commonly incline more and more to the 
eaſt ; ſo that when you come to the weſt of the meridian of the 
Azores, about 203, the trade or conſtant wind will be generally 
E. N. E. Now as from 34* to 44” near the continent of Hi. 
rope, the winds are commonly between eaſt and north, fo after 
you come ſo far weſt as the meridian of the hithermoſt of the 
Azores, they are commonly between S. W. and N. W. and, 
for this reaſon, ſhips that are outward bound to the Srraighin 
keep near the coaſt of Portugal, but homeward bound, they 
are often forced to run far welt to fetch a weſterly wind: Like- 
wiſe ſhips, bound to Barbados, go by the Canaries, but 
come home a great way to the N. W. of the Azores : And the 
Virginia ſhips are twice as long in going out, as they are in 
coming home, and often, longer; for, they come home direQly 
before the wind, but go out round about as far as the Tropic, or 
at leaſt to 28* latitude, for the benefit of the N. E. wind; and 


when that has carried them far weſt, they come back to the ve 
northward again; and then, as the weſterly wind hangs more our 
or leſs ſoutherly, they have a good or bad paſſage: Between auty, 
30 or 4* N. Lat. the ſouth eaſt wind begins to take place be- ted ho 
tween the Equator and Tropic of Capricorn; but the nearer WPpcricn, 
you are to the coaſt of Africa, it is 10 much more ſoutherly, N on ho 
and as you approach the coaſt of Braſ4, it inclines more and ben! 
more eaſterly: And there is not only a variation in the wind ation r 
in reſpect of longitude, but alſo in reſpect of latitude ; fo, n orde 
near Ge Equator, the wind is more ſoutherly, than it is in the Me and 
ſame meridian near the Zropic of Capricorn; as for inſtance, IſtinR ar 
in the great Bay of Guinea, which our ſeamen call the Bygit does not 
of Guinea, the wind is generally ſouth ; and inclines as much N inſtru 
to the weſt, as to the eaſt; but in the ſame meridian near the lor ſome 
Tropic of Capricorn, it is conftantly between 8. E. by E. p. and 
8. E. by S. and on the contrary, in that meridian, which mi of th: 
be about 100 leagues to the caſtward of Braſil, near the equi , bec: 


ture 


tor, the wind is between ſouth-eaſt and E. S. E; and in the 1 N 
ackiſh b 


ſame meridian, the winds near the Tropic are more variable, 


but commonly about north caſt. , WF ffs fir 
In his latter voyage from the Line to the Tropic of Cupit 6 har 
ol, J. 


corn, he had many calms, and what winds he had were ve 
{mal 
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mall, which was in the latter half of Avril and former half 
of May; but in bis firſt voyage, in the latter half of May 
1657 be had great ſtorms: The ftormy days were May 16, 17, 
18, and eſpecially the Iich in 7“ 8. Lat, Likewiſe the 2oth, 
and 21ft in the latitude of 127 and 13* and the 27th at night, 
i 22 S. Lat. which was the molt ſudden and unexpected he 
erer obſerved ; for all day it was very fair weather, and fo till 
zu night, and the wind at north-eaſt, but on a ſudden came 
v violent ſtorm of wind at ſouth-weſt, and in a moment the 
tale heavens were become black and prodigiouſly dark, 
phich continued till 4 next morning, with intolerable rain; 
und then the wind came again to N. E. and it was preſently 


nd, | 
* iir. 
bo Near Africa, the ſouth-eaſt winds hold to 28? or 29* S. 
ile. at. but towards Zraſu from the Tropic of Capricorn to 340 
bur ey are variable, and to the ſouthward of 32 weſterly. 
the mfiderations on the Foriey of Slate, and a Computation of 
al the Charges of covering Houſes wvirb them; by Mr. Sam. 
. J Colepreſs. Phil. Tranf. N“ 30. p. 4009. 
road \ MON che ſeveral materials for building, that for co- 
the rering houſes, is nat the leaſt to be regarded; in particu- 
nore r, our country flate ought not to be deſpiſed, either for 
deen Wee uty, duration or cheapneſs; the firſt appears, from the 
- be- ed houſes in and about London; for the fecond, the moſt 
arce ypperienced Hellicrs or flaters affirm, that ſome ſorts have laſt- 
er, on houſes for ſeveral 100 years, and continued as firm, 
an when firſt put on; and as to the third, the following cal 
wind raten may give ſome hint of the charges. 
for, In order to know the goodneſs and durableneſs of any flate, 
n the le and ſtrike it againſt any hard body, and if the ſound be 
ace, linct and clear, then it is firm and good: Or if in hewing, 
gl does not break before the edge of the Sc, the ſlater's hew- 
nuch e inſtrument ; but if, after being exactly weighed, you put 
ir the or ſome hours under water in a veſſol, and afterwards, take 
and up, and wipe it very clean, it weigh more than before, then 
mi of that kind, which imbibes water, and therefore not ſo 
qui- d, becauſe it will rot the lathes and timber; and their 
n the ure may alfo be gueſſed at, by their colour, for deep 
able, eckiſn blue are apteſt to take in water; but the lighter blue 
© the firmeſt and cloſeſt; beſides, a good ſtone feels ſome - 
ent bard and rough; whereas an open ſtone feels very 
I Yor. I, D d ſmooth. 
{mal 
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ſmooth, and, as it were, oily : For further trial, put a ſlate h 
the length perpendicularly in the middle of a veſſel of water, oy 
matter — ſhallow, fo it exceed half a foot, and be ſure not u 
wet the upper unimmerſed part of the ſlate, and let it continy 
for a day or ſo; if it be a good firm ſtone, it will not draw water 
half an inch above the level of the water, and that perhay 
at the edges only, the parts of which might be ſomewhat Nook 
ed in the hewing; but a bad ſtone will draw water to the 
very top. 
As for the charges of covering houſes with ſlate, they may he 
thus computed. 
1000 Efford ſmall blue, at the ſhip's fide in Plymouth 5. J 
harbour. 
- 1000 Efford large blue, — — — — — — 
 Tooo Can pelmeJl, — — — — 
1000 Of ſmall blue, of other quarries. 
- 1000 Of large blue, — — — — — — — 
3000 Of ſmall blue are accounted two tuns in carriage b 
water; 1000 of large blue, one tun; 3000 of ſmall will cover ond 
pool of work at the fifth pin plain; every pool of work is eithe 
ſix foot broad, and fourteen foot up, on both ſides; or 168 footi 
length, and one in breadth ; 3ooo of large will cover two poo 
of plain work. | 
S. d 


Hewing of all forts of plain pelmel per 1000, — — 1 6 

a ger 1000, 8d; pins per 1000, 8d. — — 1 

Three buſhels, Wincheſter meaſure, of good lime, will tak 
fix buſhels of freſh water ſand ; and ſerve to lay on one pool 0 
work, tho' Jeſs may do; 3ce lathes to every — of work; 100 
lath nails to every 300 laths. | 

| lath one pool of work 


An able workman my on 2000 or more of {late 


— — — — — — — 7 


by the day 


hew 1500. plain 

In 4000 

Checquer-work conſiſts in angles, circles, and ſericircles, & 
—_ requires an uncommon {kill, and time in hewing an 
aying. 

It is worth obſerving, that if a ſide-wall happen to take we 
by the beating of the weather, kerſing with {late wall cure 
when nothing elſe will, 


6 | 7 
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OHervations on the odd Turn of ſome Shell-ſnails, and the dart: 
ing of Spiders, Phil. Tranſ. N* 50. p. 1011. 
T HERE are two ſorts of ſhell-ſnails eaſily diſtinguiſhable 
from each other, and from all befides ; becauſe, the turn of 
the wreaths is from the right to the left hand, contrary to what 
nay be ſeen in common ſnails; they are very ſmall, and might 
therefore well eſcape thus long the more curious naturaliſts; as 
wt much excceding a large oaten-corn: 'The aperture of the 
ſhell of the firſt ſort is pretty round, the ſecond turn or wreath is 
ſery large, and the reſt of the wreaths, about fix in number, are 
ſill leflened to a point; this conical figure is near a quarter of an 
inch; the colour of the ſhell is duſkiſh, but when the animal is 
ſkrunk in it, it is tranſparent, and then it is of a yellow colour: 
Theſe ſhells are extremely brittle and tender: The ſecond fort 
ſeem to be ſtronger and thicker, they are near half as long as the 
uber, and quite as ſlender; exactly reſembling an oaten-corn, 
being pointed at both ends, and the middle a little {welled ; the 
perture of this ſhell is not _ round, there being a peculiar 
avity in the lower part thereof; they have about ten ſpires er 
yreaths that turn from right to left; its colour is of a dark and 
reddiſh brown, When the ſnails creep, they raiſe the point of 
their ſhells to a perpendicular, and exert, with part of their body, 
wo pair of horns, as moſt of their kind do: In March they are 
fill to be found in pairs; but whether the one be male, and the 
other female, or held male and female, and both receive and. emit 
a Penis, as ſeems probable on {ſeparating them, mult be leſt to 
further enquiry. Among the Romans, they were looked upon as 
| the moſt delicate food, and they were very careful, according to 
Varro, in breeding and fattening them for their tables; tho' their 
reliſh is none of the moſt agreeable ; and Petronius Arbiter re- 
ltes, that they uſed theſe animals, and in particular their necks, 
(ervices cocklearum in which the Penis is lodged, as well as 
truffles, muſhrooms, and the Co, or great worms in oaks, to 
excite venery : Theſe ſnails are found frequently enough under the 
boſe bark of trees, as old willows, and in the clefts at elms, oaks, 
Fr. and no where ele, that could be obſerved. 

All ſpiders, that ſpin a thread, thoſe called Shepherds or long. 
kyged ſpiders never do, produce thole threads obſervable in the 
ur in ſummer, and eſpecially towards Srember: Upon carefull 
obſerving one that wrought a net, he ſuddenly ſtopp'd in the mid. 
dle of his work, and turning his tail to the wind, be darted out a 
laread, with the violence water is obſerved to ſpout out of 4 


d 2 | ipring ; 


— 


receptacle; the prick d lines in the ſcheme, mark the courſe ad 
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ſpring ; this thread, being taken up by the wind, was emitted Wi runnin 
ome fathoms in length out of the animal's belly; and immediate. WM nariſh 

ty the ſpider leap'd into the air, and the thread mounted him uy and not 
W 


iftly : He afterwards obſerved the air full of young and old ones ¶ v exhs 


. ailing on their threads, and doubtleſs ſeiſing gnats and other in. Ino {alt 


Jects in their paſſage; there being often manifelt fighs of laugh. N br five 
ter, as wings, 4 Sc. of flies on theſe threads, as in their uch) a ch 
below: The threads that came down out of the air, were but at! 
ſingle, but ſnarled, and with complicated woolly locks ; wheres chat th 
when they firſt flew up, the thread was ſingle : He obſerved then Mindy 

etting to the top off a ſtalk or bough, where they dart ther dus pur 
t — into the air; and if they had not a mind to fail, they beds » 
either wound it up again with their fore-feet over their heads into ithe hot 
a Jock, or they broke it off ſhort, and let the air carry it away: WWinſtrum 
After the firſt flight, all the time of their ſailing, they make locks e wat 
ſtill darting forth freſh ſupplies of thread, to ſport and ail by: Halit 
is to be obicrved, that theſe complicated threads are more tender eddi 
than our houſe-webs : in winter, eſpecially at Chriſtmas, they r 
obſerved to dart, but few of them fail = Boy and therefore, onh 
fingle threads are to be ſcen; and they are the young ones of tie 

receeding autumn that are then employed; and it is more tha 
probable, that the great ropes in autumn are made by the gi 
ones alone, on long paſſages when great numbers of prey imi 
them to ſtay longer up in -* air. 


The Way of making Salt in France. Phil. Tranſ. No 51. p. 102 


A AA (Plate VI. Fig. 5.) is the ſea, 11 the inlet for the it 

water into B B, the rt receptacle, in which the waters 
kept 20 inches deep; CCC the ſecond receptacle, where te 
water, as you ſee, makes three turnings, and is ten inches deeyy 
2 2 the opening, by which, the firſt and ſecond receptacles com 
municate; EE F the third receptacle, properly called the marilty 
a4 ddd 4d a narrow channel, thro' which the water muſt paſs, be 
fore it goes out of the ſecond into the third receptacle; 3 3 if 
opening, by which the water runs out of the ſecond into the third 


turnings the water is forced to make, before it comes to þþ hb 
the beds where the ſalt is made; and in them, the water mul 
not be above an inch and a half deep; each of theſe beds 1515 
foot long, and 14 broad; 99999 are the little channels betuem 
the beds; 8888 8 are the apertures, by which the beds receit 
the ſea· water after many windings and turnings: When it ram 
the openings 2 2 and 3 3 are ſtopp'd, to hinder the water fron 

running 
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ittel I cunning into the mariſh marked EK E; unleſs it rain much, the 
late. mariſh is little hurt by rain water, even tho it rain for 24 hours, 
uad not above an inch high, the heat of the ſun being ſufficient 
ones, to exhale it, without letting it run out; only if it rain plentifully, 
er u. ro {alt is drawn for three or four days following; but if it rain 
woh. WW for five or fix days, then all the water of the beds mult be emptied 
webs BW by a channel conveying it into the fea, which cannot be opened 
e not but at low water: The hotteft pron make the moſt ſalt, beſides 
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rea, chat the wind contributes; for leſs ſalt is made in calm, than in 

then vindy weather; the weſt and north-weſt winds are the beſt for 

ther this purpoſe : They draw falt every other day, and out of the 

they beds 5% V, at dach time more than 100 pound weight of ſalt; in 

$ into che hotteſt ſummer ſeaſon, it is made even in the night time; the 

way: baſtruments uſed to draw the ſalt, have many ſmall holes, to let 

locks he water paſs, and retain nothing but the ſalt; according to the 

dy: | ulity of the earth of the mariſh, the ſalt is more or leſs white; 

ende cdi earth makes it more gray; the blueiſh more white; and ö 
ey an WE you let in more water than you ought, the ſalt is whiter; but 1 
_ only When it yields not ſo much: Generally the mariſhes require fat 15 
of the WWearth, neither ſpungy nor ſandy: Three things are neceſſary to 1 
e than We whiteneſs of. alt” firſt, that the earth of the mariſh, be fit for . 

' great ; ſecondly, that the ſalt be made with a great deal of water; F 
imir 


hirdly, that the ſalt- man, who draws it, be dextrous: In the 
lle £ he, there are men that draw it as white as ſnow; and ſo 
is in Aaintogne; care is to be taken, that the earth at the bot- 
vm of the beds mingle not with the ſalt; that uſed at table is 
perfectly white, owing to this, that four or five hours before the 
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ater Malt is to be drawn, they draw the cream, or the ſalt formed on 5 | 
re tee top of the water; its grains are f{maller than thoſe of the , 
deer; cher: Generally the falt of Xaintogne is a little whiter than that T 
; con- t the iſle of Re, which laſt is of the lize of a <PPer-grain, and 9 
arilnz e cubical figure : The mariſhes are preſerved from one year to . | 
66 be. WWoother, by overflowing them a foot high: Some mariſhes are 11 
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jnly ſeparated from the fea, by a ditch 20 or 30 foot wide; 
Ithers are at a greater diſtance z receiving the water by channels, 
made according to the fituation of the mariſhes ; the ditch 1s 
javed with ſtones from top to bottom; the timber of the ma- 
hes, if of good oak, keeps near 30 years; but they uſe but 
le wood, all the ditches and apertures being built with 
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ol that vaſt pillar of aſhes, higher and bigger than St. Fai 
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Of the E ruptions of Mount Etna, Anno 1669 ; communicated by 
ſome Engliſh Merchants. Phil. Tranſ. N“ 51, p. 1028. 


A OUT 18 days before it broke out, there was a very thick 
dark ſky, with thunder and lightning, and frequent concyſ: 
fions of the earth; and it was obſerved, that the old top or mouth 
of mount tna for two or three months before, raged more than 
uſual, as alſo Volcano and Strombilo, two burning iſlands to the 
weſtward. It firſt broke out on March 11th, 1669, about tuo 
hours before night, on the ſouth-caſt ſide of the mountain, aboy 
20 miles below the old mouth, and ten miles from Catania; at 
firſt it was reported, to advance three miles in 24 hours; bu 
Abril 5th, it ſcarce moved a furlong a day, and after this manner 


it continued for 15 or 20 days, paſſing under the walls d ed 
Catania a good way into the ſea; but about the latter end a dulky | 
April and beginning of May, it bent all its force againſt tha twenty 
city, and paſſed over the walls in ſeveral places; but its chi treu“ 
fury fell on a convent of enedictines, with large gardens between WW that bu 
it and the wall; after filling of which ſpace, it met with ſtrong u. drated 
fiſtance from the convent, which made it {well very high; lone many of 

a foot; alhes ; 


rts of this wall were driven in, whole and entire, almo | 
Bae here its fury ceaſed the fourth of May, running afterwards n N by be: 
Iittle ſtreams into the ſea; it had overwhelmed in the inland 
country about 14 towns and villages: The matter of theſe ſtream WW A Aer 
was nothing elſe, but divers kinds of metals and minerals lique 


fied by the fierceneſs of the fire in the bowels of the earth, bal Ca 
ing up like water at the head of ſome river; and running a littk Key 
way, the extremities began to cruſt and curdle, turning when cold, . c 
mto thoſe hard porous ſtones, commonly called Scjarr;, nearly BW: 1” 1 
refernbling large cakes of fea-coal, full of fire; they came roli I dtike fl. 
and tumbling, one over another, and when they met with a bank examinin 
would fill up and jwell over, by their weight bearing down a Etna. 
common building, and burning what was combuſtible ; its chief Bo Us 
motion was forward, but it would alſo dilate itſelf, like a flood tte dew ' 
water of a level, throwing out ſeveral arms, or tongues, as they buſt, but 


call them: About two or three o'clock, theſe obſervers went uf 
to a high tower in Catania, whence they had a full view of ti 
mouth; a dreadful fight to ſee ſuch a maſs or body of fire! they 
would, next morning, have gone up to the mouth itſelf, but dum 

— for fear of being overwhelmed 
by a-1udden turn of the wind, which carried up into the air om 


ſtceplez 
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le; the. whole air round about, was covered with the lighteſt 


1 of thoſe aſhes, blown off from the top of the pillar; and from the 


; firſt eruption till it ceaſed, which was 54 days, neither ſun nor 
uck dars were ſeen; from the outſide of this pillar, great quantities of 
cul- ſtone fell off, but none very big; at the mouth, whence the fire 
uth and aſhes iſſued, there was a continual noiſe, like the beating of 
han t waves againſt rocks, or like thunder at a diſtance, it was 

— heard 60 miles off, and ſometimes 100, to which diſ- 
two tance the aſhes have alſo been carried; and ſeveral ſeamen affirmed 
bout their decks had been covered with them at Zant: About the 
; at middle of May, three quarters of the city of Catania was ſur- 
but rounded with theſe Scrarrs, as high as the top of the walls, and 
e in many places they broke over; the ſurface of theſe Siarri are 
„ rugged, lying together in great flakes ; their colour is of a dark 
d duiky blue. The whole country, from the walls of Catania for 
that WW twenty miles is full of thoſe old S:#arri, which former eruptions 
chil BAN threw up, tho the people remember none ſo big as the laſt, or 


wen Wn that burſt out ſo low; this country is notwithſtanding well cul- 


*. dated and inhabited; for length of time has either mollified 


lome many of thoſe old &iarri, or they are covered by new mould or 
oot; A aſhes ; tho? there ſtill remains much ground, which may poſſi- 
ds in bh be never made ſerviceable, 


land 

eam A Account of ſeveral Minerals zhrown up by the late Eruption 
que: of Etna. Phil. Tranſ. Ne 52. p. 1041. 

5 Careful examination of the matter thrown up by vulcano's, 
1 ; may greatly conduce to a rational account of theſe erup- 


tons; for if it be found of an inflammable nature, it may ſoon be 
| lindled by ſome falling ſtones, which breaking in pieces, may 
lng ſinke fire, and ſo inflame ſuch combuſtible materials. Upon 
' examining the aſhes, taken up in ſeveral places about mount 
Atra; ſome at the top or mouth, ſome a mile off, ſome four, 


chict WWW me ten miles, ſome but half a mile, and others on the ſkirts of 
pt the new made mountain; the four firſt were found very dry, like 
0 ac, but the two latter very moiſt; and theſe two Tiffer from 
7 ach other, in that one ſort conſiſts of hard and ſmall lumps, the 
| * other, of very ſoft dirty grains, yet both moiſt, and of a vitriolic 
* taſte; Upon examining the cinders, called Kiarri, ſome were 
Jac Oſerved to be coarſer, taken up at ſome diſtance from the mouth , 
hot ad of theſe, ſome were black, with a cruſt of brimſtone, and 


paul bme of a red hue; others were finer, ſaid to be taken out of the 
pul ere of fire, at the very mouth; both theſe ſorts are light; but. 

acre is a third fort of ſtone, very ſolid and ponderous, 2 
cem 
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ſeems to conſiſt of ſeveral minerals melted together: The third 
thing that was examined, was a piece of fal-armoniac and ſeveral 
Pieces of ſandiver. | 

This eruption was obſerved to ſpread three miles in breadth, 
and ſeventeen in length. 


Obſervations on the Organs of Generation ; by Sir Edm. King, 
and M. De: Graeff. Phil. Tranſ. N' 52. p. 1043. 


8 IR Edm. King found the veſſels of the Teſtes of rabbets to lie 
in round folds, like little inteſtines; but both ends of each 
roll to meet at their inſertion, which ſeems to be made into the 
Ductus nervoſus; and that each of theſe little rolls is curiouſly 
embroidered with other veſſels, which from their reddiſh colour, 
even to the naked eye, ſeem to be veins and arteries z theſe little 
rolls, he obſerves to lie in ranges, not unpleaſant to the eye ina 
good light; and that they are not one entire tube, but conſiſting 
of many tubes, befides the embroidery of veins and arteries; for, 
upon cutting one of theſe rolls tranſverſely, there appeared fire, 
fix, or more diſtin& tubes in one roll, and contained in one com- 
mon membrane ; but their texture 1s ſo fine and tender, that they 
will not admit of expanſion, like other Teſtes, and eſpecially, a 
thoſe of a rat are Bid to do by De Graeff: He examined the 
Teſtes of a bull, and ordered them ſeveral ways, ſome he boiled, 
others he broiled, others he infuſed in ſpirit of wine, hot and 
cold, and he obſerved all to be either welle or liquor, as he had 
formerly aſſerted in N*. 18. that there is no ſuch thing as a 24- 
renchyma to be found in the bodies of animals: He alſo diſſected 
the Teſtes of men, wherein he found nothing elſe but a congeries 
of veſſels of ſeveral ſorts, and their various liquors: Fig. r. Pl. VII. 
repreſents the Teſtes of a man, after removing the Tunica albugi. 
nea, expanded on a glaſs; and if it ſhould be objected, that thi 
may be drawn out into ſeeming veſſels, which yet in reality ar 
not ſuch ; he anſwers, that the veſſels have the ſame appearance 
in the body of the Teſtes, as to denote them ſuch, before they are 
drawn out; and one of them will eaſily extend near a yard Jong, 
before it breaks, tho? ſo very delicate and tender; and when thus 
extended, it reſembles the corrugations of the Zpididymis; and 
that the greateſt part of theſe veffcls are arteries, or other veſlely 
which immediately receive liquors from them ; he proves by an 
injection into a part of the Arteria preparans ; for, upon opening 
the part, which was diſcoloured, he found that many of thels 
tubes had received ſome of the fine particles of that matter, with 
which the injected ſpirit was tinged, M. de Graeff * 
this 
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this doctrine ** that the Teſtes of animals conſiſt of nothing but 
yeſſels and their liquors; Fig. 2. is the teſticle of a rat pre- 
pared after his manner. 


A ſudden and exceſſive Swelling of a Woman's Breaſts; by Dy. 
/ W. Durſton. Phil. Tranſ. N*® 52. p. 104). F 


rant x Trevers,aged 23 or 24, of a fair complexion, and of 
a healthy conſtitution, was on u zd, 1669, in good health, 
and ſlept well that night; but in the morning, when ſhe awak- 
ed, = attempted to turn herſelf in the bed, her breaſts were 
ſwelled to ſuch a degree, and became ſo heavy, that ſhe could not 
ſir; yet without any pain or weaknefs in her breaſts or any 
other part. Dr. Durſton adviſed the uſe of an emollient warm 
Fitus, and once he gave a Bolus, which wrought ten times down- 
wards, and the — abated a little; but ſhe was ſo weakened 
by it, for two or three days after, that he durſt not attempt to 
repeat it; but on account of the ſuppreſſion of the Men/es, he 
preſcribed ſome diuretics and emmenagogues: The Tubuli, or 
pipes of the breaſts, were very hard, and indeed the whole breaſts 
kemed to be nothing more than thoſe Tubuli, and with little or 
nothing of wind or water; the left breaſt weighed, as near as 
could be gueſſed, about 35 pounds, but the right ſomewhat leſs; 
and the {kin of the back, neck, and belly ſeemed to be drawn to- 
wards the breaſts, to ſerve for the diſtenſion : Fig. 3. Pl. VII. the 
cumference of the right breaſt was 2 foot, ) inches; of the leir, 
; foot 1 4 inch; the length of the right breaſt from the collar- 

bone 1 foot 5 + inches; the length of the left breaſt 1 foot 7 + 
Wincoes ; the breadth of the right breaſt, 1 foot 1 inch; and that of 
dee left, 1 foot 4 & inches. 
About the beginning of September, ſhe coughed up at ſeveral 
imes ſome blood, but this was ſoon taken off and at that time 
ltere appeared ſeveral cutaneous ulcers on her breaſts, and other 
parts, eſpecially a great many on the Pudenda, which laſt were 
ard; but thoſe on her breaſts remained in part, and diſcharged 
i great deal of matter, by only applying colwort leaves: She 
umplained of grievous pains in her joints, eſpecially on the Ti- 
e; whereupon he applied empl. de ran, and gave her, for 
lee ſucceeding mornings, a doſe, which the third day wrought 
orzrds and downwards, pretty briſkly ; after which her pains, 
ad many of the ulcers — — and her breaſts were much leis; 
50 ſbe died October a iſt: Next morning cutting off her left breaſt, 
*Wigned 64 pound weight; and on opening it, there was found 
mer water, cancerous humour, nor any other thing, more than 
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its extraordinary bulk; the zubuli, and parenchymons fleſk 
were white and folid, and no other than what is obſerved in 
the ſoundeſt breaſts of women or udders of other animals. 
She had loſt her ſtomach, and could not ſleep for ſever] 
weeks before, ſhe complained much of her breaſts from their 
great diſtenſion, and her whole body was exceedingly emaciz- 
ted; the breadth of her two breaſts, was 3 foot 2 + inchey, 
their circumference length-wiſe 4 f. 4 in. and the circumfe- 
rence of the breadth 3 f. 4 + in. the right breaſt was not cut 
off, but it was ſuppoſed to weigh 40 pounds. 


A Deſcription of Sir Chriſt. Wren's Engine for Grinding Hy 
perbolical Glafſes. Phil. Tranſ. N* 53. p. 1059. Tranſlated 
from the Latin. ; 


ET there be three bodies, PQ. R, Plate VII. Fig. 4. fi 

for grinding; of which let P and Q be equal, and of the 
ſhape of a pillar, and R reſemble a lens; let P be turned round 
the axis AB; Q, round CD; and R, round EG: Let AB 
and CD be in different planes, but ſo pofited that E G, being 
produced, may be at right angles both to A B and CD; and 
in fine, let the bodies approach to each other, as, will be found 
neceſſary; ſtill obſerving the ſame fituation and poſition of 


their axes: [ ſay, that by the rotation and mutual attrition ot 


theſe bodies, new geometrical ones will ariſe, of which P and 
Q will be equal hyperbolical cylindroids, and R an hyperbs 


lical conoid given both in ſpecies and magnitude. 
Both the demonſtration, and the model of the machine i- 


ſelf for grinding hyperbolical glaſſes is very plain; to give 
figure of it, — - 3 5 minutely, would cauſe more 
trouble both to the artiſt and myſelf than the inventing of itz 
for ſince the geometrical principles are already explained, i 
will be eaſy to gueſs at the inſtrument; viz. three oblong 
plain, ſtrong, and ſmooth boards are laid upon each other; the 


Joweſt and middlemoſt ſuſtain the unequal ſupporters (or hat 


dles ſupporting the mandril) placed alternately, this is nec 


ſary on account of the obliquity and decuflation of the m 


mandrils; the popper-heads or ſupporters diſpoſed according 
the length of 3 bens are equal to it, and the 
mandril is inſerted into a perforation in the neareſt poppe 
head. I omit the ſeveral wheels, pullies, ſtrings, weight 


ſcrews and the apparatus neceſſary for fixing the machine 
and giving it a ſwift motion: P, belongs to the loweſt board; 
(Q, to the middlemoſt; R to the uppermoſt; R is a has 
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glaſs; Qs 2 grinding tool that grinds the lens; P, the director 
Aeſh correcting the angry tool, which moving obliquely and with 


dn diceRion different from that of the lens and grinding tool, 


ak: continually effaces and grinds off any defect communicated to 
eri dle grinding tool by the attrition of the lens, and its own mat- 
heir ter: Wherefore, ſince the formation of the hyperbolical co- 
acia·oid is fo ſimple and eaſy, 2 only from circular motions 
ches, ind that the motion is twofold and in different directions, it is 
mie probable, that hyperbolical glaſſes muſt be deriy'd from theſe 
t cut principles or none. 


Salt Springs and the making of Salt at Nantwich i Cheſhire ; 
by Dr, Jackſon. Phil. Tranſ. Ne 53, p. 1060. 


lated 52 depth of ſalt ſprings is various, in ſome places not 
above 3 or 4 yards; at Nanteuich the pit is full 7 yards 
4. ft dom the footing about the pit, which is thought to be the na- 
' the N tural height of the ground, tho' the bank be 6 foot higher, ac- 
ound adently raiſed by the rubbiſh in making ſalt, or Walling, as 
AB Whey call it; in other places the ſprings. lie much ſhallower; in 
ing wo places they break up in the meadows, in ſuch a manner as 
and Fo fret away not only the graſs, but part of the turf, ruſhes 
ound alone maintaining their ſtation, and the ſalt liquor ouſes gently 
on of cut of the mud. The country round about is generally low 
on of ground, as appears from the name given it, viz. the Vale 
ee of England; yet it is full of ſeveral eminences and 
erbo- üngs: In this country there is a peculiar ſort of ground called 
Moſes; a kind of mooriſh boggy ground, very ſtringy and fat, 
ne it- BY which ſerves for turf, cut —_ great bricks, and dricd 1n 
res de fun: In thoſe moſes is fonnd much of that wood called 
more ir- Mood, which the country people uſe for candles, fewel, and 
Fitz ometimes for timber, and are popularly thought to have lain 
d, t bbere fince the flood. 
log, . The \prings are about 30 miles from the ſca, and generally 
zee all along the river Weaver ; The water is ſo very cold at 
bu. be bottom of the pit, that when the briners go ſometimes to 
(ecel- M cleanſe it, they cannot continue above half an hour in it, and 
e non that time they drink much ſpirituous liquors; there are na 
ing w not {prings nearer than Buckton- well, about 30 miles diſtant. 
d the Springs are rich and poor in a double ſcaſc ; far a ſprin 
my de rich in ſalt, but poor in the quantity of brine it 5 
rds; thus they have rich brine in their chief pit at Middlo- 
UP, which yields a ſourth part of ſalt; but its brine is ſa 


E e 3 


ty, that the inhabitants are limited to their proportions Pur 
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of it, and their quantity is ſupplied out of pits that afford x 
weaker brine. ae \ 


12 
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then that fiuks, and the brine granulates with it at the bottom 
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_ The pit at Nanrwich yields about à pound of ſalt to fix very 
5 pound of brine, and it is ſufficient to ſupply 0 Wirh Houſes, their 
- never falling much lower than a yard or two at moſt; the wick 
42 more the pit is drawn, the brine is the ſtronger, which {cemg and { 
=_ to ariſe from the falt ſprings coming quicker, and the lets wher, 
=_ time allowed for the admiſſion of freſh-water'; and they make hot-h 
' 8 more ſalt of the ſame quantity of brine in dry than in wer the / 
1 ſeaſons. 0 i Th 
_ They formerly boiled their brine in. fix leaden pans, in one bours 
_ houſe, with wood-fires, but theſe are changed into four iron ſo we. 
=_ ones, dd 44d (Plate VII. Fig. 5.) ſomething better than a yard weigh 
_ ſquare, and about ſix inches deep; and- many have changed are uf 
=_ the four into two greater iron pans; their fuch is pit- coal from becau! 
9 Strafferd/bire; the pans are ſet upon tron-bars, and made in in the 
=_ very cloſe on every fide with clay and bricks: They firſt fil the biz 
= their pans with brine out of the pit, which runs in fever the bet 
= wooden cutters, and then they pour inte each pan, holding whiter 
= a bout 265 quarts of brine, two quarts of a mixture, made lalt ou 
= of 20 gallond of brine, and two 7 of calves, cows, or promot 
= chiefly ſheep's blood; upon the firſt boiling, the pan throws time o 
= up a ſcum, which they take off with a ſkimmer, called a Zo, thatch, 
= bere they quicken the fire, till half the brine be waſted; and get out 
1 this they call boiling upon the freſp; but when it is half boiled 4 who] 
=_ away, they fill their pans with new brine out of the Shy, French 
= which is à great ciſtern, into which the brine runs thro' the Grey 
_ gutters from a pump that ſtands in the pit; then they tho the flog 
=_ roughly beat a,quart of whites of eggs with the ſame quantity Cats 
=_ of brine, and mix them with 20 gallons of brine, and thus Wl Pans, m 
. A they make what is called the Mutes; after this they boll into a h 
—_— ſharply, till the ſecond ſcum ariſe, which they take off as be- tor pige 
1 fore, and then boil very gently, till it granulate or corn; t0 2 
= promote which, they put into each-pan, about a quarter of 3 4 boil 
—_— pint of the beſt and ſtrongeſt ale they can get, this makes : y thi 
_— momentary ebullition, and then they leſſen their fires, keeping t trom 
= it gently boiling, called bling on the leach, becauſe'then eve tied 
4 Jade in their Leach-brine; for the workmen fay, it they bol 4 uſual] 
4 faſt here, it waſtes their falt; afterall their Zeach-brime 1810, they put 
. 4 Which is the brine that runs from their 1alr, when it is _ * Wa 
= up before it hardens, they boil gently till a kind of ſeum, un we faſte 
1 4 thin ice, ariſe; and this is the firſt appearance of the fait; af, 'whi 
1 
1 
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which they gently rake together with their Zoots, for fear of 
breaking the corns; and this they continue doing, till there 18 
very little brine left in the pan; then they throw the falt with 
their loots into barrows, which are caſes made of flat cleft 
wickers, in the ſhape of a ſugar loaf, the bottom uppermoſt, 
and ſo let it ſtand. for an hour and an half over the trough, 
where the Leach-brine drains off, then they remove it into the 
hot-houſe- behind their works, by two tunnels under the pans; 
the. Leach-brene from the 'barrows is put into the next boiling, 

The-ſmaller pans being ſhallower, boll their brine in two 
hours; and their {alt will laſt better, tho' it does not granulate 
ſo well, far the fire and the ſtirring breaks the corns; but it 
weighs heavier and melts, not ſo ſoon ; the greater pans, which 
are uſually deeper, are half an hour longer in boiling; but 
becauſy heir ſalt is taken out of the brine, and hardened only 
in the Hor Houſe, it is apter to melt away in a moiſt air, that 
the bigger the grain is, the longer it laſts, and generally this is 
the better gtanulated and the clearer, tho' the other be the 
whiter; upon which account, it ſhould ſeem, that taking the 
alt out of the brine before it is waſted, rather than the ale, 
promotes the granulation. The pans are never covered all the 
ume of boiling; their houſes are like barns, open up to the 
thatch, with a Louver-Hole or two for the ſteam of the pans to 
get out: This falt preſerves both beef and bacon very welt for 
4 whole year, and ſeems to be more penetrating than the 
French ſalt. 

Grey Salt, is the ſweepings, which being ſcattered about on 
the floor, gather much dirt. 

Cats of: ſalt are made of the worſt of falt, wet fro the 
pans, mixed with cummin-ſeed and aihes, moulded and baked 
to a hard Jump in the mouth of an oven, this is only uſed 
bor pigeon· houſes. | 

Loaves of ſalt are the fineſt: ſalt; there is no difference in 
the boiling of, theſe from the common way of boiling the fine 
hit; the barrows deſigned for Salt Loaves are cut with a long 
lit from top to bottom equally on each fide, then both ſides 
are tied together with cords, the barrow filled with ſale, boiled 
4 ulually, and rammed down with a wooden bar, after whic 
ey put it in the Hor Houſe, where it ſtands all the. ti 
weir Malling, then they take out the loaf, and untie.the cords 
Mat faſten the barrow, that.it may open without breaking the 
haf, which they bake twice or thrice in an oven, and keep in 
fore or chimney corner in a cate et cloth or leather, _ 

| when 
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when they have occaſion to uſe any, they ſhave it off with a 
knife, like ſugar. 

Fig. 6. Plate VII. repreſents the model of an iron pan, when 
four are uſed in one houſe; 44 the ears to hang the pan by, 
b, the ſeveral joinings of the iron plates riveted; CC, the 
breadth and length of the pan, about four foot; Cad, the 


depth of the fides of the pan, about fix inches Fig. 7. 4 4, the 


hot houſe between the wall and the chimney ; b, the two 
tunnels; CC, the chimney- back, into which the two tunnels 
convey the ſmoke; dd dd, the tour pans; E the partition. wall 
between the pans and the hot-houle z I, the fire · places; gg, 
aſh- holes; h, the hearth below; ii, the deſcent to the hearth; 
Fig. 8. the back with his ſtale, with which they reach brine 
out of their ſhip to fill their pans: Fig. 9. 4, b, ſeveral pofi- 
tions of their loots, with which they ſkim and gather their 
falt; Fig. 10. aa, two barrows filled with falt, 7 into the 
Jeach-trough to drain off the brine ; Y, the ſalt heaped above 
rhe barrows and patted hard down; C, the leach-trough: 
Fig. 11. a gutter, id from one pan to another, to pour the 
brine into the fartheſt pans. | 


The Owickſikver Mines in Friuli; by Dr. Edw. Brown 
| Phil. Tranſ. N“ 54. p. 1080. 

H E ſituation of Aria, a town in the county of Goritis 

ö and province of Friuli, is low, and encompaſſed on all 

fides with hills; a river of the ſame name runs by it, which 

proves ſufficient,” after plentiful rains to convey down the fir- 

trees and other timber for the ſervice of the mines, either tor 


building or fuel; and there are piles drove ſloping a-crols the 


river, to ſtop the trees that are cut down, and thrown into it 
above this : The entrance into the quickſilver mines 1s 
not high, nor upon a hill, as in other mines, but in the town 
itſelf; the deepeſt part of the mine from the entrance, is be- 
rween 120 and 130 tathoms: They make two ſorts of quicklil- 
ver; the one called Jung frau or Virgin Quickſilver, which 
diſcovers it{e]}f without the help of fire, and is either plainly 
ro be {cen in the ore, or falls down in little drops in the mine, 
and ſometimes ſtreams out plentifully ; that alfo is accounte 
Virgin quickſilver, which without paſſing the fire, is {eps 
rated by water, firſt in a fieve, and aftcrwards in a long trough, 
with very ſmall holes at one end: The other ſort, called Pai 
Ovickſitver, is extracted by fire, either out of the ore, or dt 
of the cinnabar of mercury dug out of this mine; the ore 
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of a dark colour, mixed with red; but the beſt is a hard 
N fone ; this they powder groſsly, and work it by the ſieve, that 
; ſo, if any Virgin Yuickſubver be found in it, it may be ſeparated 
0 in this manner, and what does not paſs, may be extracted by 
£ fre in iron furnaces, 50 of them in a fire: The ore of this 
e mine is very rich, ordinarily containing half and ſometimes 
0 3 of quickfilver ; Dr. Brown went into the mine by the 2 of 
ls S. Agatha, and came up again by that of S. Barbara, deſcend- 
ll ing and aſcending by ladders, one of which was 89 fathoms, it 
£ has been wrought 200 years, about the ſame ſpace of time 
5 with New/o} mine in upper Hungary, which falls much 
E ſhort in time of the filver mine at & hemni ts, and ſhorter ſtill 
fi of the lead mines in upper Carinthia; ſome hundreds of men 
ir are employed in this mine of Aria, whoſe chief officers are 
Ne the prefect, the comptroler, and the judge: In a laboratory, 
ve where the quickſilver is ſeparated by fire, he obſerved an heap 
8 of 16000 retorts of iron, each of which coſts at leaſt a crown; 
0 


there are 800 retorts and as many receivers employed at 
once, in drawing over the quickſilver in 16 furnaces; 50 to 
each furnace; 25, of a fide, 12, above and 13 below of each 
fide; June 1669, when Dr. Brown was there; they carried 
out 40 Saumes of quickfilver to foreign parts, each Saume con- 
taining 315 pound weight, to the value of 400 ducats of gold; 
tho! the conveyance be not eaſy, yet ſome is ſent as far as the 


ich gold mines at Chremnitz in Hungary, and much of it is carried 
fir- ſouthward ; for, tho' the river by the town be ſmall, yet they 
NY are not far from the Sontius or Liſongo, a confiderable river, 
the 


running into the gulf of Tieſte in the Adriatic ſea; he ſaw 
in the caſtle 3000 Saumes of Quickſilver in barrels, after firſt 
making it up in double leather; and in another houſe he ob- 


own ſerved as much ore, as will take two years to diſtil, unleſs they 
be⸗ bare great plenty of rain to bring down their wood: The 
l. country is well ſtored with ſtately firs, larches, pines, wild- 
hick WW vines, Picea's and that nobly criſped and well grained kind 
uy of maple, of which viols and violins are made, and which 
Une, 


abounds alſo in Saltaburg and Carniola: Travelling ſometimes 
in the night, great numbers of glow-worms are obſerved, 


n which -put into paper give a dim light like candles in Jan- 
755 thorns, the air is alſo full of ſhining flies: The way to this 


place is very difficult, great mountains are to be paſſed over, 
and coming from it, the Swartzenberg or black mountain mult 
de croſſed, from whence we deſcend 10 miles, in a rocky 
country, 
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country, and far more ſtony than the Crau, or Campus lapidoſus ad! 
in Provence. and thy 


The Lirchnitzer Sea in Carniola z by the Same. Phil. Tranſ 
, Ns 54. p. 1083. Oljers 


HIS lake receives its name from the town Zirchnita, it is 

near two German miles long, and one broad ; on its ſouth. W 
fide is a greut foreſt, abounding in deer, wild boars, wolves, and 
bears; and on the north- ſide, the country is flat, but the whole ; 
vale is encompaſſed with hills at fome diſtance from it; this lake that in 
is well ſtored with water, for the greateſt part of the year; but In extre 
in June, it ſinks under ground, not only ſoaking thro? the pores lome q 
of the earth, but running into large apertures at desde; in Sp- by heat 
tember it returns again by theſe holes, and in a little time fills up Wentar 
the vale; when the lake begins once to abate, its defcent is y of the ti 

uick, and its return 1s as * for it mounts with ſuch vio- t; for 

"ak at the holes, to the height of a pike, that it ſoon coversthe AY; 
tract of earth again; this . of ground, in the abſence of the red fre 
water, yields plenty of graſs, affording not only preſent ſuſtenance, 0 the n 
but ſtore of hay for the cattle in winter; and at this time, it alſo exceedlir 
yields the diverſion of hunting, for hares, deer, boars, and other Dr. Wa, 
animals flock thither out of the neighbouring foreſt and country; ſemaimu 
the lake 1s alſo well ſtored with fiſh, and the fiſhermen ſtanding I freez1 
in water to their waſtes at the holes, intercept their paſſage, and aromete 
take great numbers of them. weather 


gout Z 
Obſervations on the Thermometer; by Dr. Beale. Phil. Tra 29 U; 
Ne 55. p. 1114. 


2 and 
December 26th, 1669, in the morning, the weather was colder 7 * 
than ever Dr. Bea} obſerved it, the liquor ſtanding 3 + inches; Ick in q 
Dec. 29th, and one or two other mornings, it ſtood at 3 4 inches; WW: 

at moſt other times of theſe cold days, morning and evening, i 
was at the height of four inches; in ordinary briſk froſts at 
7 inches; and it 1s to be obſerved, that ſometimes, at that height, 
the froſt diſſolves, and again it is at 8 inches in a ſmart froſt; a 
10 it is warm May weather, and not much above 12, in the 
hotteſt day of June, C and Auguſt; it is ſomething remark- 
able, that the th inch and ſometimes the 8th ſhould be freezing, 
and the froſt increaſe, till the liquor deſcend 4 4 inches; and 
yet that it ſhould not aſcend from the 8th inch more than 43 kiokeſt o 
inches in our hotteſt ſummer: But now, he ſays, he is ſtrong) pinning 4 
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ſuaded, that the degrees of heat and cold are not exactly indi- 
us cated by the incloſed [ irit of wine; for when the ſnow melted, 


and the froſt was firſt diſſolved without fun-ſhine, the liquor was 


wot above 3 f inches. 


- 


; Phil. Tran, Ne 55. p. 1116. 
55 Ween Ds. Mallis formerly obſerved, that the barometer 
role ſenſibly in hot weather; he now found, after keepin 
tie ſame barometer for five years, the caſe to be otherwiſe, an 
ke that in hot ſun-ſhiny weather, the mercury ſubſided a little, and 
nextreme cold and froſty weather it role ; owing poſſibly to 
ſome quantity of air remaining in the mercury, which is expanded 
0. by heat, and again contracted by the cold; but that air being now 
7 Uſentangled from the mercury, and got up into the empty part 
P of the 5 above the. quickſilver, acts in a contrary manner upon 
t; for when expanded by heat, it preſſes the mercury down- 
1 wards; and when again contracted by the cold, the quickſilver, 
+. ea from its preſſure, riſes a little ; tho the riſing and ſinking 
of the mercury, on this account, be not very conſiderable, hardly 


10 excceding f of an inch; and again, a drop of the water, as 
ber r. Vallis obſerved, uſed in freeing the mercury from the air, 
„%ig on the top of the We ver in the tube, may upon 

Its freezing hinder the aſcent of the mercury: Jan. 7, 1653, the 


ind WY ometer was at 29; but for ſome days before, about 28 5, the 
weather having been windy and rainy, and ſo it was in the froſt, 
wout Dec. 25; but then it continued to rife till about Zap. 2, 
an 29 f; and was Dec. 13, at 305, the higheſt he ever obſerved 
t; and October 26, 1665, at 274, the loweſt; the uſual height 
king about 29, or ſomewhat higher. ö 
The thermometer was about 28 inches, and its bore of an 
ch in diameter, with a ſmall ſpherical bowl at top, of about 
{of an inch in diameter, and another at bottom, about 2 inches in 
dlameter, which contained ſpirit of wine, tinged with cochineel; 
tte loweſt point to which the liquor ſubſided, in "ee hard froſts 
ad cold winds, was 12 4 inches; the height, the following ſum- 
mer, 1665, was uſually at 20, 21, 22, or thereabonts; and in 
ſome very hot days, at 25, 26, and 26 f; the winter following, 
Dec. Fan, and Feb. there was at 144 froſt certain; ſometimes ac 
15, or higher; and the loweſt, that winter, was 123; the ſum- 


heſt of all, at 2.5: About the end of Dec. 1566, and the be- 
ning of the Za, following, it was in hard froſy weather, at 
Yor, I. Ff | 125 


0lſervarions, on the Barometer and Thermometer; by Dr. Wallis. 


boning, 1666, it was uſually about 19, 20, 21, and the 
Il, 


Py 


: 
14 
1 
12 
8 
| 
iy 
4 
I 
l 
l 
iy 
K 


— — m 
* 


1 


0 92 8 LEX" A 


* 


. — 


4 "Y of 
LA G F | „ Sos 
y 8 * a — l . l l & 
"4 2 ** r — — T7 q l = i - | = * [ 8 
CEN = mA d 1 TTY " , vp 2 —_—_— 3 l _ es o 
1 - - _ o U TT I FI * n wy \ = l = | , WP 7 FY - = wh & l - | 
8 . . „— 0 * = p Df _— __ "\ 1 ; 1 1 
* * * . n „ od —_ a . * 
— * n - þ A = a 
1 oe * - T =_ . — * . = 24 bog 
_—_ : — * E 8 F g de "7 a — | I" % k „ 
— — 8 * 0 a * p Sy . 4 bo 
— — — — — — — — * . > - 7 — e 
— — — — * — — 4 — 
— . - > 2 — — — 2 q A — | 
= — : — 4 g * : 
0 
— — wh 
ny oy l 
I f 


. 
+ 
= 2 * * 
— — 


— 


— —L——r—i— —— 7 
— — ͤ — — — ä 


bh # => 2 — 


% - 


* „* 
— > = 
= — — 


— — —— — — — 


222 MEMOIRS of the 
12, It, and once at 104; and it was froſt certain, that winter, 
about 134, an inch lower than the preceeding years, and ſome. 
times at 14, or 144; the uſual height, the ſummer following, was 
about 19, 20, 21, and the higheſt 24 +; the winter 1667, it was 
ſcarce certain froſt at 13, yet ſometimes at 14, or a little higher; Obſe 
the loweſt deſcent that winter, was 12; and the following ſum- 

mer, the height was uſually about 18, 19, 20; and the higheſt of N 
all, that ſummer being very moderate, at 22: Chriſtmas 166g, 
tho” it was froſt certain about 124, and ſometimes higher than 
13; yet Dec. 26, in the morning, it deſcended to 7 4, which was I 


the loweſt he ever obſerved it. | U 
An Account of a Salt-ſpring in Somerſetſhire, and a medical in th 


Spring in Dorſetſhire; 2% Dr. Highmore. Phil. Trau. Wl nta 
Ne 56. p. 1130. _ 
TN Ecember 1669, by an experiment on the ſalt-ſpring at Eq. of fn 
Chenock in Somerſerſhire, about 20 miles from the ſea, and 11 
then not ſo {alt as in ſummer, becauſe of the rains, from a vie deithe 
uart, there were near 8 grains obtained by evaporation, oh 
The waters at Farrington in Dorſetſpire ſeem to be chiely WI 4.11 
impregnated with vitriol, or falt of iron, which is very volatile, Th 
ſo that little of it can be had by evaporation, or from the preci * 
itated ſediment; the proportion of ſalt in this water he found * 
thus, he put four ounces of ordinary water into a glaſs, and in. F; 
pregnated it with galls; then he u drop'd into it abo n 8 
two grains of ſalt of iron, till he found it as deeply tinged red, . n 5 
the Rs quantity of Farrington waters would be with the fame - ot 
proportion of galls; this water, ſo tinged, had the taſte and fl 84 
your of the natural water from the ſpring impregnated with galls; branch. 
if a greater proportion of ſalt had been added, it would make 1 each of 
nauſcous l emetical. ng te 


Diſtillations by Cold ; by Dr. Beale. Phil. Tran wy 

: | ® 56. p. 1140. Th 
| PON expoſing abroad, in the hardeſt froſts of 166, 1 4 M 
U thermometer of a ſlender ſtem, with deeply _ ſpirit c 72720 
wine; there aſcended to the top of the glaſs ſmall drops, like be dere, 


dew, which afterwards deſcended into the ſtem, filling up the (pI dreads 
of an inch, as clear and bright, as any cryſtal or glaſs; but up been foo 
placing a ſtronger thermometer of flow motion on a ſunny wa on the 0 


an Echj 


till a part of the liquor aſcended, where it continued ſome hours 
then by ſloping the gla, it was ſeparated from the reſt, and took 


up two inches in the ſtem ; it was at firſt of a very pale red, 1 
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| might be owing to ſpirit of urine, mixed with the ſpirit of wine; 
nter, but in a little tame, all the red vaniſhed, and it became of a lan- 
82 pid tranſparency, by no means fo bright and ſparkling as the 
t was 
her; Obſervations in New ans by My. Winthrop. Phil. Tranſ. 
ſum- Fi * 57+ P. 1151. 
eſt of * the in· land country of New England, there are whole fo- 
* reſts of a ſort of dwarf oak, which, tho low and ſlender, bears 


acorns; the land, by the ſpreading of its ſtrong roots, is very 


n was difficult to break up with t e plough. 


in the more eaſterly parts of New England, there are little knobs, 


= containing a liquid matter like turpentine, of a very healing 
nature. 

The pods of the vegetable, called $}k-gra/5, are full of a kind 
aß, « fine cotton; many of theſe flocks, in one and the ſame pod, 
and cad in a flat ſeed ; it is uſed in ſtuffing pillows and cuſhions; and 
ne neither it, or the down of cotton-trees which grow tall and big, 

are fit to ſpin; at the bottom of ſome of the leaves, near the 
hicly WWF talk, is a hollow knob, breeding a fly like a piſmire. 
latile, The ſhells, of which the Indians make the white Wampan- 
Fog feage, a ſort of money among them, grow in matrix's at the bot- 
found BW tom of ſea-bays ; they are like periwinkles, but larger. 
o_ Fig. 1. Plate vill. repreſents a ſtrange kind of fiſh, which we 
* w call Piſcis echino-ſtellaris cs its body reſembles 
5 u Echinus or egg-fiſh ; the main branches, a ſtar; and the divi- 
195 hon of the — Jy the plant miſletoe; this fiſh ſpreads itſelt 
1.0 from a 4 root, encompaſſing the mouth à into five 
on branches, each of which is ſubdivided into two, as at 1; and 
ul "BY each of theſe ten branches are again divided into two at 2, mak- 


ing twenty leſſer branches; each of which, at 3, divide into two 
imaller branches, in all, 40; theſe again, at 4, into 80; and 


nf. | 
thole, at 5, into 160; and theſe, at 6, into 3203 at 5, into 6403 
at 8, into 12803 at 9, into 2560; at IO, into 51203 at Fn, into 
565 10240; at 12, into 20480; at 13, into 40960; at 14, into 


Th oro; beyond which, the farther expanſion of the fiſh could not 
like BY be certainly traced; tho? poſſibly, each of thoſe 81920 ſmall 
threads, might, if examined, whilſt the fiſh was living, have 
been found to be further ſubdivided : The body of the fiſh was 
on the other fide, and ſeemed to have been prominent, much like 
mn Echinus. | 
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Mr. WW:lloughby obſerves, that this fiſh is the Sella arboreſcem i vhich 
of 8 p. 121, firſt deſcribed by him, and fince by other che o 
natura | 


"Obſervations on the Motion .of Sap in Trees; by Ar. Wil. ET 

0 loughby. Phil. Tranſ. No 5. p. 1166. — 
IN January, making incifions in the ſycamore and common E! 
1 maple, they were obſerved to bleed faſter, as the weather grew Wh «qual 
hotter; and the ſucceeding cold was fo far from promoting, that FSE, 


it hindered their bleeding; fo that the aſcent of the fap of trees WW ind T, 
depends on a certain degree of heat, ſufficient to raiſe, but not to FS to! 
* . d * 111 2 
coagulate their reſpective juices; in months, wherein the heat les 
ordinarily falls ſhort of that degree; an accidental warmth ct JM halt thi 
weather promotes the bleeding; but in months, wherein the WY FT its 
ordinary temperature of the air exceeds that degree, colder weather Wi halt of 
makes them bleed a-freſh: In walnut-trees '1t was never found, WW planet ; 
that heat promotes their bleeding, but cold always does: In Bi remains 
March, roots of birch, as alſo, thoſe of ſycamores, bled at both Wi tance o 
extremities: Upon the firſt froſt in November, Dr. Liſter ob. from th 
ſerved a ſycamore to bleed copiouſly; fo that the ſap cannot be BMPS its! 
Mid to riſe in January, but immediately after the fall of the ka, Wo the t. 
in this tree. Yeo 
; the who 
Some Conſiderations on NM. Caſſini's Method of finding the Apo vill be! 
$22) Excentricities, and Anomalies of the Planets 5 by A. Nic. de half 
ercator. Phil. Tranſ. N' 57. p. 1168. Taanſlated from that is, 0 
the Latin. = their 
M. Caſſini ſuppoſes, two lines drawn from both foci to the Kom the 
| planet revolving in an ellipfis, one of which is the line ol 1. As 
the mean motion, and the other that of the true. | AFU, 
I. Fig. 2. Pl. VIII. L is the centre of the cocentric AB CDE; N tan 
BLD the diameter; BA, BC, BP, the apparent diſtances; 2, As 
DE, DF, D, the diſtances of the mean motion; BE, BE, AFU,” 
BO, as alſo, DA, DC, DP are right lines; BE interſects DA, Wi axis 
in H; BF, DC, in G; and BQ, DP, in K; RH & is a right Wile, the 
Iine; BI a perpendicular to KHG; I the centre of the enen Cor. 
LIS IO the excentricity; O the focus, and the centre the labtenſe 
mean motion; L, the other focus and centre of the true motion o parts 


tion, : 


IM=IN = LB; M, the apogæum; N, the perigæum; BLM, 


the true anomaly. . Fig 

_ Biſhop Ward, in his Examen Aſtronomiæ Philolaice, pub- ech the. 
liſhed at Oxford 1653, has cap. 6. laid down a method of * omaly, 
the true anomaly of the planets from their mean anomaly, 4 crefore, 


Which 
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ent which is this: Fig, 3. C is the centre of the ellipſis A EP; F. 
her he focus and centre of the mean motion; 8 the focus and centre 
of the true motion; A the apopzum; P the ay E the 
: linct; A FE the mean anomaly; ASE the true anomaly ; . 
Vil 8 FET a right line; ET = SE; ST a right line: In the tri- 
angle 8 FT are given 8 E the diſtance of the foci; FT = FE 
mon ES = AP; and A E T, the external angle, or mean anomaly 
rew WY equal the ſum of the angles FS T and T: Therefore the angle 
that WY FS E, or the true anomaly == the difference of the angles FS 
recs und T, may be found, vis. as half the ſam of the ſides FT and 
t'to ks to half their difference, ſo the tangent of half the ſum of the 
ls FS T and T,. to the tangent of half their difference; but 
half the ſum of the ſides FT and F 8 is found, by Og woe 
t 


the T its equal AP, whoſe half is A C, which added to CG 
cher WW half of FS, makes the half ſum A'S, the greateſt diſtance of the 
und, . planet; if then you ſubſtract from AS the leſſer fide BS, there 


remains the half difference of the ſides F A = Þ'S, the leaſt diſ- 


both WW tance of the planet; and the rule for finding the true-anomaly 
ob. WT from the mean will be; as ASthe greateſt diſtance of the planet, to 
ot be s its leaſt diſtance; fo is the tangent of half the mean anomaly, 
leaf, v the tangent of half the true anomaly. | 


Cor, 1. If S E be produced to U, ſo as E U be EE, and 
the whole 8 U'= A P the axis; the angle U of the triangle F U 


Apo- jul be half of the proſthaphæreſis FES, conſequently =. to 
_ the half difference of the angles of the true and mean anomalies, 


that is, of the angles AFEand ASE; and the external angle A E U 
= their half tum, after ſubſtracting the half difference U REE 
tom the greater AF E; whence there ariſe two analogies: 

1. As the ſine of half the ſum of the mean and true anomalies, 
ABU, to the ſine of half their difference U; ſo is SU= AP 
tte tranſverſe axis, to SF, the diſtance of the foci. 

2. As the ſine of half the ſum of the mean and true anomalies 


AFU, to the fine of the true anomaly, F SU; ſo is 8 U, or 

DA, WW: axis A P, to F U, the ſubtenſe of the true anomaly; ſo like- 
right ie, the ſemi- axis, A C, to the femi-ſubtenſe-U X or EX. 

775 Cos. 2. If, in the fame triangle, ES U, be erected on half the 

che abtenſe F U, the perpendicular X E, it will interſect 8 U into 


notion 


LM o parts, of which the one UE is = FE, the line of the mean 
LM, 


nation, and the other 8 E, is the line of the true motion. 

II. Fig. 4. Let à be the centre of the cocentric ch; cad, 
dan the diameter and line of the apſes; c h, the arch of the true 
Womaly, to which, dz, the arch of the mean anomaly anſwers; 
creſore, c þ, is the angle of half the true anomaly, and dei, 
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tion 7 let fall the perpendicular 7 to cd; and it will be, 
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the angle of half the mean anomaly ; ci and dh are ripht 
nes interſecting each other in $5 from the point of interſec. 


: Radius to the tangent of hdg, or cd h; and, ch: 
ad. to tang. of bcg, or, dei; conſequently, d x tang, 
dh g x Rad. = cb x tang. of dei; wherefore, 4: 
cb : : tang. of dei: tang. of dh; that is, db: cb: : tang, 0 
half the mean anomaly : tang. of half the true anomaly ; con- 
ſequently, by the 1 rule, as the greateſt diſtance g 
the planet, to its leaſt; wherefore, d, will be equal the 
reateſt diſtance, and cb, the leaſt, and ab, the accentricity; and 
then the ſame demonſtration holds of all the other points of in. 
terſection, vis. that the perpendiculars from them to the line 
cd fall upon the point 5; the line TH theſe interſeQiong 


db: 
bs: : 


lies; 1 
terſe 
perper 

On 
muſt coincide with the perpendicular g/. reſpon 


III. Having drawn the diameter Y ak, let the arch / be why | 
equal to the arch i; d, and draw kc and * interſecting eac . 


other in p; let fall the perpendicular Hr from þ upon bgf, 
and parallel to the line of the apſes cd; the angle 15 will be 
equal the half difference of cþ the true analomy and di the 


half ſul 
tected 


mean; then draw the right line Hg from the ſame point þ bez t 
making with k þ an angle equal to 7s, and meeting the lin aſe 
of the apſes in g, the angle pa will be the meaſure of the * 
arch c h, or, the true anomaly, and g; þ a, the half differences % _ 
the true and mean anomalies, by the conſtruction; and the d 
external angle c3h, which is equal to the two internal and o ** 
polite angles g 4 5 and 65a, and conſequently compounded Li 
the true anomaly, and half its difference from the mean, will d. 5 
be half the ſum of the true and mean anomalies; N 10 f. 
ly by the former analogy of the firſt corollary, as the fine yn | m 
g B, to the ſine of 8g; Ha, ſo is the radius 4h, to the excentt * by 
city ag; but it was demonſtrated above, that ab is alſo equy Ar ; 
to the eccentricity; therefore the point g coincides with i . 1 
point +; erect b7 perpendicular to þb, I ſay, if produced, * 40 


will fall on the point of interſection p; for the triangles 7 
and ht are fimilar by the conſtruction; as alſo the triang 
b pk is fimilar to bg i, for the angles po h and gi h are cqui 
inſiſting upon the ſame arch, Ch, as alſo, the angles, p 
g hi infiſting on the equal peripheries x and 5d, confequent 
rhe two other angles þpk and Hg are equal; and taki 
away the equal angles rt and rh from the equal ones, f 
and ghz, phb will remain equal to gr; whence I ary 
t 


thus, rh t, and rt, therefore þsr =Mh 


ele two 
be differ 
be differ; 
From 
ecribe 
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om b, u 
les 2 


right 
lec- 
| be, 
' cb: 
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| Ty 
ng. 0 
Con- 
Dee 0 


the 


„ Sötk, and [ig = tkp, and conſequently 1g k pt, 
{ih et on the equal 3 h and 4 - 
remains Y g = pt, and ghr = ph, therefore hr 
%, but Hg is a right angle, conſequently, þ bp: is alſo 
me; and ſince t is a right angle by conſtruction, zþ will 


ration holds of any other interſection of lines drawn from þ 
nd k to the correſponding points of the true and mean anoma- 
les; it is plain, that not only the right line that joins theſe in- 


'; anions will paſs thro the point I, but that H will be a 
of ins perpendicular to it, Q. E. D. 

eh Os, If from any point of the true anomaly as þ, to a cor- 
:(Qiong 


reſponding point of the mean anomaly 2, you draw the right 
Ine bj; bf raiſed perpendicular to cd will interſect Hi in s, 
n the ratio, the line of the mean motion has to that of the 
me; for by the latter 2 of the firſt corollary, Y is the 
half ſubtenſe, conſequently by Cor. 2. the perpendicular 
refed from b, viz. bt interſects the diameter Y, in t, in the 


k I be 
eic 


n 55 


will be 


duc, the line of the mean motion has to that of the true; 
ont þ terefore, 15, or bf interſects Yi in the fame ratio in s, be- 
= uſe of the ſimilar figures z6þkpþb, and /r hig hr. 


Another method ot finding the «POST and eccentricities 
ence 
e 


om that of Dr. J/ard for finding the firſt inequality: Let 


und UG 11d 2 be the two foci of the ellipſis; ? and 4 two points of 
wy be planets true metion ; r an arch of the ellipſis, ſecn from 
* under the angle 7/4, and from d, under the angle du; allo 
all, | 


qr ad from 1, under the angle du; I ſay, the difference of the 
une roles, Ju and rd, is . to the difference of the angles 


xcent and dul: For ſince the ſum of the three angles of the 
oe angle Jux is equal to that of the triangle dz x, and if from 
— * ah ſums, the equal angles Ix u and dxz be deducted, the 


tmainder will be lx — lux = tdx dt; and if from 


les Te two ſums you ſubſtract the unequal angles x, and 2 d x, 


mee difference of the remaining angles Jax and dr x is equal 
8 12 be difference of the ſubſtracted angles lx and 7 dx. 

* 1 From the centre J, and diſtance n of the tranſverſe. axis, 
<q. ecribe the circle ac, whoſe arch 41s ſeen from } under 
ug angle alb, and from d, under the angle adb; alſo the 
es, nc of the foci / d, ſeen from a, under 5 


Lag 


= N 


2 a Lad, and 

dm þ, under the angle 154; therefore, the difference ct the 

les 215 and 44 þ is equal the difference of the angles wad 
| 2n 


Rovyar SOCIETY. 227 
anſequently their complements to a ſemi-circle are equal, vis. 


make the ſame right line with p; and ſeeing the ſame demon- 


the diſtance of the foci, ſeen from t, under the angle dz}, 
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and Id; but by Cox. 1. the angle Jad is half the angle Jud, 
and the angle IId, halt the angle, 7d; therefore the difference 
of the angles Jad and Id is equal half the difference of the 
angles Ju d and 37 d ; and conſequently, the difference of the an- 
_ gles a Ih and a db is equal half the difference of the angles u}; 
and dt, the former of which, 1s the apparent interval of two 
obſervations, and the latter, the interval of the mean motion, 
the difference of thoſe intervals being given, we have the half of 
this difference, v7z. the difference of the angles 41% and 496; 
but 4}þ is theſame with t, which is given; we have there- 
fore the angle ad, under which, the arch 4 1s feen from d. 
After the ſame manner, it will be demonſtrated, that the 
difference of the angles, 7 Jy and 7 dy, is equal to the ſum of 
the angles }:d and Jy 4; as alſo that the difference of the angley 
Bc, and bdc is equal to the ſum of the angles Id and Jed; 
and ſeeing Id is the half of Ir d, and Ic d, half of Jyd; the 
ſum of Id and Iced will be equal to half the ſum of the an: 
les Ir d and Jy d, that is, the Aferevce of the angles Y Ic and 
d c will be equal to half the difference of the _— tly and 
#dy, the former of which is the apparent interval of two ob. 
fervations, and the latter, that of 1 mean motion; wherefore 
their difference being given, we have the difference of the an- 
der bIc and de; but bJc is the ſame with the given thy; 
therefore, the angle de is alſo given, under which the arch 
bc is ſeen from d: whence it appears, that from the given 
mean and apparent intervals of two obſervations, the angle 
are given, under which, any arches of the circle abc are ſeen, 


intercepted between the lines of the true motion; wheretorg 


by Herigon's Theor. plan. J. 1. c z. prop. 12 Schol. 1. ſo mu 
ſegments of a circle may be deſcribed, which may contain the 
angles, under which theſe arches are ſeen from 4, all whic 
ſegments will interſe& each other mutually in d; and after th 
manner, the apogæa and eccentricities of the planets may de 
found by a geometrical delineation, and with any number“ 
obſervations: and circles be as eafily drawn as right line 
But to grant what is true, vi. that the geometrical delineatid 
of M. Cafſini is ſomewhat more expeditious; yet ſhould 
aim at that accuracy aſtronomers defire, it might be fearcd,! 
would require very large diagrams, and become more opere 
than the calculus itſelf: It now remains that we examine tl 
hypotheſis. | 
he invention of the elliptical orbit is undoubtedly o 


to Kepler; but the determining the degrees of the accelerati 
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ind retardation with which the planets move, is no leſs neceſ- 


ud, i fy for compleating the hypotheſis, than the defining the 
ence Wl orbit itſelf; tho' nothing to this A ed ary is to be obſerved in 
the BY (ſin; or his interpreter; and from the conſtruction of the 
© an. problem, and its ſolution, it is manifeſt that he ſuppoſes 2 
106 lanet ſeems to move from the ſuperior focus with an equable 
10 motion; and Kepler himſelf was of this opinion, as appears 
non; BN from his writings ; but when he found that this did not agree 
alf of WW yith his obſervations he changed his mind, and maintained that 
adde line of the true motion of a planet deſcribed equal are as 
hcre- in equal times, and that there is no point, from which a pla- 
n d. ret is ſeen to move with an exactly equable motion, unleſs we 
i the WWW ſuppoſe it a librating point, and that the equable motion of a 
um of planet cannot be more properly aſſigned to any point than the 
neles ſuperior focus; no body has yet denied that Kepler's area's do 
Jed falve the appearances; but fince, neither he himſelf nor 


; the 
je an: 


any after him, could determine them by a direct calculys, 
ſome have blamed Kepler as giving way too much to phyſical 


c and Wczuſes and ſwerving from geometry; as if phyſical cauſes 
ere inconſiſtent with it; or, as if the problem were too un- 
v0 00-WWocometrical, which, without mentioning phyſical cauſes, is 
refor Wh; propoſed, the arca of the trilinear figure intercepted be- 
ne au. tncea the line of the apſes and that of the true motion, and 
WM clliptical periphery, SEL given to find the angle at the ſun. 
e uch M. Zullialdus attempted to inveſtigate by geometrical rea- 
gien oaings both the orbit, and the degrees of remiſſion and inten- 
ange on in the motion of the planets; that we might be led from 
> ſeen, tat equable motion, aſſumed by aftronomers before Kepler's 
refoc me, to that inequality obſerved in the heavens; and biſhop 
man Jard, adopting this hypotheſis, firſt ſhows how to do the like 
lin then the line of the equable motion revolved round the other 
Which cus of the ellipſis, and then gives that method of direct cal- 
er mation, which we have repeated above; and two years atcer 
nay Vie ulluſtrious count Pagan undertook to maintain the truth of 
aber s hypotheſis, ſo far, that he aſcribed a difference of about 
line WE that was found out, to the unſkilfullneſs of aſtronomers; but 
neal. ia us, upon ſecond thoughts, and coaſidering that 
ald vlWſtronomical obſervations were the beſt guides, upon applying 
red, Wine limitation to his former inventions, made that difference 
petite: Whence then it appears, that that hypotheſis, whereon 
ine OL C:/ſin; builds the inveſtigation of the apogæa and eccen- 
| cities, ſweryes ſo ſar from the truth, as is that limitation of 
une, a 
erat Vo... 1. 69 Zon- 
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Longevity, and the Cauſes of natural Death; with ſome Olſzr- 
ES in — Ab of France; by A. de Marel 
Phil. Tran£-N* 58. p. 1179. | 
HE extinction of natural heat, and the drying up of the 
radical moiſture, are commonly aſſigned as the cauſes of old 
age and natural death; and it is ſuppoſed, that this hot and 
moiſt principle of life, in its own nature diſſipable, not being 
rfetly repaired by food, is confiderably diminiſhed, which 
bein s on old age, and being at laſt quite conſumed, cauſes naty- 
ral death; and here a great difference is made between the 
ſeminal heat and moiſture, and that which proceeds from al. 
ment; ſo that the former cannot be repaired by the latter, a 
being heterogeneous to it; which ſeems to be falſe, for thx 
ſeminal heat and moiſture originally proceed from what is ſuper 
fluous of the third concoction of the aliments; it is therefore of 
the ſame nature, and nothing hinders, but what is diſſipated ma 
be perfectly reſtored by good nouriſhment, well 8 and 
taken ſeaſonably, and in due quantity: The illuſtrious Bam 
finding the weakneſs of this ſuppoſition, was of opinion, thal 
this defect proceeded from the unequal reparation of the liqui 
and ſolid parts, which jointly ſerve to repair and maintain then 
ſelves ; 1 it happens, that the parts the moſt eaſy to repar 
and the moſt neceſſary for life, as the blood, ceaſe at laſt to h 
ſufficiently repaired by the defect of the others, which are notr 
paired at all: Sanforius, almoſt of the {ame fentiment, hol 
that natural death happens, from the fibres drying up in ſuch 
ranner, that they can no more be renewed ; life according 
him, depending upon the renovation of the parts; but this accou 
is fo far from being ſatisſactory, that it is obſerved, that ew 
bones themſelves, which are the hardeſt parts, are capable of re 
novation in old age; in regard, that old oxen have at cena 
times their bones — and without marrow ; and at other ti! 
are bedewed with a ſubſtance of the nature of marrow, wh 
enlarges their pores, and ſoftens them, eſpecially upon feeding 
good paſture in the ſpring. > 
M. De Martel ſuppoſes, that the blood is the principe 
life, as far as it is vital, that is, as far as it is put in motion! 
the hot particles contained therein; ſo that thoſe who expite! 
age, do not die for want of blood, which is found plentiful 
laudable enough in their veſſels; and which has been ſullici® 
repaired till then; but becauſe it ceaſes to be vital, by _ 
the too eaſy diſſipation of the igneous particles, which, accord 
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to him, happens, as in wine, that evaporates and loſes its ſtrength 
by the fault of the veſſel, which by ſome opening or other emits 
what gives virtue to the wine: The coats and membranes of the 
eins and arteries, which contain the blood, wear away in time, 


Wer: 
tartel, 


of the BWW and wax thin, and their texture gives and breaks in ſeveral places, 
of 010 8 zi which apertures the 1gneous particles of the blood fly off: So 
t and that, if we had the art of reinforcing and ſtrengthening anew 
being thoſe coats and membranes, that they might not let ſlip what 
which renders the blood vital, life would be preſerved perpetually; and - 
natu- 1 


this appears from the life of many dying perſons being protracted 
for ſome time, by making them * — nn {ome 4. and ſpi- 
rituous liquor, as ſpirit of wine, or ſome eſſence, by which the 
blood is ſtrengthened and quickened for a few moments; but as 


en the 
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or tha this reinforcement of life, conveyed to the heart, and running into 
{uper the veins, ſoon lips out, fo allo, this new vigour quickly paſſes 
fore 0 away: But as there is no reaſon to deſpair of finding out ſuch 
d medicines, or aliments, as are proper to ſtrengthen the coats and 
d, a membranes of the veſſels, ſo as at all times to be a of retaki » 
Bau ing the fiery ard ſpirituous particles of the blood, as well as in 
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youth ; ſo we may alſo hope to be enabled to maintain the blood 
na condition of always ſupplying alike, as in our vigorous age, 
for all the functions of life, ; 
The manner of making the Muſcadine wine at Frontignac, is 
this, they let the grapes grow half dry upon the vine, and as ſoon 


dot « they are gathered, they tread and preſs them immediately, and 
bol tun up the liquor, without letting it ſtand, and work in the fat, 
ſuch the lee cauſing its goodneſs: Upon paſſing white wine of another 
ng OR kind on the buſks of the Muſcadine grapes, there was made an 
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excellent wine, of the taſte of Muſcadinè, and more pleaſing to 
lome, and not ſo heady, as the true Auſcadine. 
On the road of Beziers to Narbonne, in a poetry large place, 


cert a the diſtance of two miles from the ſea, and raiſed above its 
r nn kvel about I5 or 16 fathoms, ' M. De Martel obſerved rocks, 
vB which incloſed a great number of big petrified oiſters; and on 
ding the fame road, above the place, called Nice, at the higheſt part 


of the cra y deſcent, where the rock is cut to make a paſſage, is 
ſeen a bed, two foot wide, of many petrified cockle-ſhelis, heaped 
up, as ordinarily they are on the fea ſhore, which ſufficiently 
proves that the ſea formerly covered this place. 

In a body that was opened, the liquor contained in the Peri- 
(ordium, was found congealed into a conſiſtence fit to be cut with 
i kuife, and thick two fingers ſquare about the heart. 
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Magnetical Variations at Rome; by M. Auzout. Phil. Tran. 
N* 58. p. 1184. 

M Auzout making the following obſervation at Rome on 

„ ſeveral meridian lines with a needle, about fix inches long; 
found it to decline on all of them, ſomewhat more than two de- 
grees weſtward, and on ſome, near 2 + degrees; but by former 
obſervations, it appears, that the needle declined eight degrees 
eaſtward, afterwards diminiſhing, till it came to where it 1s at 
preſent, viz. 1670: This difference of more than 100 cannot be 
attributed to the change of the earth's pole, as ſome would hare 
it; nor, according to others, to the magnet or iron, that are found 
in certain places; for M. Auzont affirms, that the mines he ha 
ſeen, make no impreſſion at all on the needle; ſo that it is diff. 
cult to hit the truè cauſe of ſuch a variation; yet however, if the 
direction of the magnet, and of the needle touched by it, depend 
upon the flux of a certain matter, paſſing thro' the earth, or in 
exterior parts, ſtrait along the axis, it may be ſaid, that it proceeds 
from changes made in the ſaid flux, which, ſuppoſing the inequ- 
lities of the earth, and the alterations continually made therein, 
by art or nature, as by excavations and other like works, or by 
the effects of fire and water, or by the generation of metals and 
ſtones, cannot but in proceſs of time change its fituation; 2 
rivers wind and change their courſe, * to the ground 
over which they run; fo the inequalities of the earth may alter 
the current of the magnetic matter, and the needle change its di 
rection according to that of the current, on which it depends: 
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And if this be the caſe, there are no hopes of finding a regular | 


hypotheſis to account for ſuch a change, that depends upon fuch 
irregular cauſes. | 


Anatomical Obſervations; by &. Jacomo Grandi. Phil. Tran 
38. p. ; 


Grand; obſerved the Virſungian or pancreatic duct, man 
D' feſtly inſerting itſelf into the ſpleen, and admitting a fil 
ſtiletto; he alſo obſerved a liver divided into five lobes, 1 
with a ſpleen, of the figure of a ſaw, and of an extraordinat 
bigneſs: In one that was drowned, the lacteals were fo plain an 
ſo big, that having ſhewn how they lay in the body, next a 
after, he ſhewed them in the meſentery, after taking it out, 4 
diſplaying it on a table: He alſo obſerved two odd births; o 
was of twin females, which were ſo faſtened together by the 


breaſt in ſuch a manner, that there appeared but one trunk, 1 
| . 3 they 
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they were alſo joined by the chin: They had but one heart, 
reater and rounder than ordinary, with two lungs, and one ſto- 
mach; whoſe Pylorus branched itſelf into two diviſions in the 
bowels ; there was only one big liver, but two ſpleens, four kid- 
neys, two wombs full of a white matter, like concreted Semen ; 
two Vulva s, with their diſtinct Hymens : The other monſter was 
a boy, born with his breaſt open, the bowels out of the belly, the 
legs diſtorted, the bladder in the place of the fundament, the 
Teticuls cloſe to the kidneys, and the genitals nothing but a mem- 
branous expanſion, wherein the ſpermatic arteries were loſt. 


The Salt-Mines in Tranſylvania and Hungary, and the Gold and 
Silver-Mines of the latter; by Dr. Edw. Brown, Phil. 
Tranſ. Ne 58. p. 1191. 

HERE are two kinds of Tranſylvanian Stone Salt ; the 
Sal-gemme, and that — at table; the latter 
is found in moſt of the ſalt· mines; and is brought in great quan- 
tities down the river Tibiſcus, and the rivers running into it; 
ſome of which is afterwards ſent down the Danube, and up the 

Morava, to furniſh Servia, and the adjacent provinces; and a 

great part of it up the Danube, into Hungary; but they bring it 

no higher, ſtone- alt being prohibited in Auſtria by the emperor, 
who has conſiderable profit upon the boiled {alt brought from 

Hallſtadt, in that province. 3 
Near Eperies, in Upper Hungary, is a ſalt mine of great note, 

about 180 fathoms deep, the deſcent, for ſome way, is by ropes, 

and then by ladders, it is for the moſt part in an earthy; not 
rocky ground : The veins of falt are large, and there are fome 
pieces weighing ten thouſand pound: They commonly hew out 
the ſalt into long ſquare pieces of two foot in length, and one in 
thicknefs; and for uſe, it is broken and ground between two 

8 The mine is cold and damp; du the ſalt, being a 

ſtone· ſalt, is not eaſily diſſolved, or at leaſt, in any great quan- 

ity, by dampneſs or moiſture; yet the water of the mine is im- 

pregnated with ſalt, to ſuch a degree, that being drawn out in 

large buckets, and afterwards boi led up, it affords a blackiſh ſalt, 
which they give to their catele: The colour of the ordinary ſtone- 
lalt of this mine is not very white, but ſomewhat grey; yet, being 
broken and ground to powder, it becomes as white, as if it was 
refined; and this ſalt conſiſts of pointed parts or Fofſers ; there 

8 another ſort, confiſting of ſquares and tables; and a third, like 

Kicles, or with long ſhoots: All the ſalt of this mine is of diffe- 

ent colours; that which is found mix'd with the earth, partakes 


of 
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of its colour; and even the pureſt, and what reſembles cryſtal, 
often receives tinctures of ſeveral other colours; in the middle 
of a cryſtal ſalt with long ſhoots, Dr. Brown has ſeen a deli. 
cate blue; there are alſo ſome pieces very clear and tranipa- 
rent, and ſo hard, that they carve them into divers figures, as 
croſſes, crucifixes and others: Theſe ſalts, tho' kept without 
care, remained dry for many months in other countries, yet, 
after being brought over into England, they began to give 
way; and if they are kept in a ſtove, or very hot place, they 
will be apt to loſe their tranſparency. | 
Of the ſeven mine-towns in Hungary, which are Chremnitz, 
Schemnitz, Newſol, 8 Bochantz, Libeten and T ils; 
Chremnitæ is the richeſt in gold; there are alſo good-mines at 
Bochantz and Koningsberg; and they report in that country, 
that there has been formerly, a rich gold-mine at Glas-hitter, 
but it is now loſt, Berhlem Gabor over-running theſe parts, the 
undertakers ſtopt up the mine, and fled : 'They have wrought 
in the gold-mine at Chremnitz, oo years; it is ſeveral Eg. 
tif miles in length, and about 160 fathoms _ ; many veins 
of the ore run to the north and eaſt; they work alſo, towards 
one, two and three of the clock, as they ſpeak; for the minen 
direct themſelves under ground by a compaſs not ſuch as 1s 
uſed at ſea of 32 points, , by one of 24; which they divide, 
as we do the hours of the day, into twice 12 : Some of the 
gold ore is white, ſome black, red or yellow; that with black 
pots in white is eſteemed the beſt, as alſo the ore, which lie 
next to the black veins: This ore is not rich enough to ſuffer 
any proof in ſmall parcels, like that of other mines, in order to 
know the proportion of metal it contains; but they pounda 
great quantity of it, and waſh it in a little river, running near 
the town: The whole river being divided and received into le 
veral channels, runs continually over the ore, and fo waſhes 
away the carthy from the — parts: There have beet 
pieces of pure gold found in this mine, ſome of which he ſar 
in the emperor's treaſury, and in the elector of Saxony's rept: 
| fitory, one piece as broad as the palm of the hand, and other 
leſs; and upon a white ſtone, many pieces of pure gold; bit 
theſe are very rare : The common yellow earth of the count!) 
near Chremnitz, altho' not eſteemed ore, affords ſome gold; 
and in one place he ſaw a great part of a hill dug away, wil 
had been caſt into the works, waſhed and wrought in the fam in the 
manner, as pounded ore, with conſiderable rofit: Some pal * ls 
lages in this mine, cut thro' the rock, and long diſuſed wn wicha 
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filled up again; and he obſerved the fides of ſome, which had 
been rw wide enough to carry their ore thro”, to approach 
each other, ſo that the paſſage became difficult: This happens 
in moiſt places; and they unite not from top to bottom, but 
from one fide to the other : There is in this mine, white, red, 
blue and green vitriol, and alſo vitriolate waters: There is a 
ſubſtance, ſticking to the gold ore, with ſmall pointed parts, 
like needles, called by them _4ntimony of Gold; they find 
cryſtals here, and ſome tinged yellow: The miners will not al- 
low of any quickfilver or brimſtone to have been found here; 
et in the Antimony of Gold, there is ſulphur, as appears by 
— it: The quickſilver- mine mentioned in the anſwer to 
Kircher's inquiries, in his Mund. Subterr. is an Hungarian 
mile, or ſeven Engliſh miles diſtant from Chremnitæ, and not 
wrought at preſent, viz, 1670: There is a vitriol-mine in 
theſe hills, nigh the gold-mine ; whoſe earth or ore 1s reddiſh, 
and ſometimes greeniſh ; this earth 1s infuſed in water, and 
after three days, the water is poured off, and boiled ſeven days 
in a leaden veſſol, till it comes to a thick granulated whitiſh 
ſubſtance, which is afterwards reduced to a cal, in an oven, 
and ſerves in the making of the Azuafortis, uſed at Schemnitz. 
They have ſeveral ways of ſeparating the gold from the 
ore; as burning, melting, and adding filver ore and other mi- 
nerals, ſand and lead, according as the ore is fluid or fixt: 
Without lead they proceed thus; they break and pound the ore 
very fine in water; they waſh it == and lay 1t in powder 
upon cloths, and by the gentle oblique deſcent of the water 
over it, and their continual ſtirring it, the earthy, clayey, and 
lighter parts are waſhed away, while the heavier and metalline 
remain in the cloth; theſe cloths are afterwards waſhed clean 
in ſeveral tubs, and the water, after ſettling a little, is poured 
of from its ſediment ; which ſediment is again waſhed, and 
ſtirred up in ſeveral veſſels and troughs, till at length they 
ſprinkle quickfilver upon it, and knead it well together for an 

hour, and then they waſh it again in a wooden veſſel; ſtrikin 
the veſſel againſt their leg, they bring the gold and quickfilver 
together into an Amalgama; from this Amalgama, they ſtrain 
as much of the quickfiiver, as they can, firſt thro' r and 
then thro? fine cloths; the remaining maſs is put upon a perfo- 
rated plate, which is ſet over a deep pan placed in the earth, 
in the bottom of which pan they alſo put quickſilver; and this 
pan is covered, and the cover well luted, and then they make 
acharcoal fire upon it; and they drive down the quickſilver, 
yet 
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et remaining in the gold, to the reſt in the bottom of the pan; 
"<4 taking Tat — they throw it into the fire, that it — 
ay ſtill become purer. 
m There are ſeveral filver-mines at Sobemnirz ; but the princi. — 
pal, and thoſe moſt wrought, are the mines of WWind/chachs r 
and Trinity. ; | blue; 
They have no river here, tho much water in the mines, ſo aud e 
that they are obliged to ſend much of their ore to Hodritz and r 
other places, where there are ſmall rivers, by which their mie 1 
bellows and hammers may be moved, their ore pounded and Hl, 1 
waſhed, and other neceſſary works performed: They have en- 11 
gines to pump the water out of the mines, moved by wheels, FFD 
which are turned round continually by horſes, 12 at a time to in reſps 
cach wheel. In Wind/cthacht mine, which lies deep in the but 4 0 
carth, is a large wheel of 12 yards diameter, turned round by was; 
the fall of ſubterraneous waters; this wheel moves engines, wed þ 
that pump out the water from the bottom of the mines, up to A fp 
the cavity, where this wheel is fixed; the water, which moe the Pro 
this wheel, falls no lower into the mines, but paſſes away which þ 


thro' a Cuniculus made on purpoſe, thro' which, both this and diffrent 


the other water, pumped from the deepelt parts of the mine, gives an 
run out together at the foot of a hill: Trinity mine is 70 fa 7 np 
thoms deep; built and kept open with under-work at a great dy 
expence; much of this mine, being in an carthy ſoil, its ore i employer 
much eſteemed ; ſeveral veins lie north, and other rich veins contains 
north-caſt; when two veins croſs each other, they eſteem it An 
lucky; the ſeveral veins of ore keep not the ſame direction in WF of iron ſt 
the "£8 mines; for if they did, it would be a help to diſco- but a tor 
ver them; but they have no certain way of knowing either belt; and 
which way they run, or where they lie; they ule no Vg yan, into 
divina, but dig always, as the adventurers defire : Dr. Zrow! containing 
was ſhewn a place, which they dug ſtraight on for fix years pounded, 
tho? the ore was but two fathoms diſtant from the green where ul ir — 
they firſt began; and in another place they dug for 12 yeath rſpect or 
and at laſt found a vein, which in a little time defrayed the with the 
charges. Null with i 


The blackiſh filver ore is eſteemed the beſt ; much of it 
mixed with a ſhining yellow ſubſtance, which, if not in 7 
reat quantity, renders the ore more caſily fuſible; but it lt 
6 in too great a proportion, they think 1t preys upon the tle 
ver in the mine, and ſublimes it in melting, by making _ 
volatile; and therefore, they term it a Robber, as what ip 


ard takes away the richneſs of the ore: They often find 12 
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ſubſtance, growing to the ore, called Cinnabar, Cinnabar of Sit- 
ver, Cinnabaris nati va, Minium nati vum, or Berg- cinnabar; this 
ſubſtance _ with oil, makes a vermilion, equal to, if not 
ſurpaſſing the cinnabar made by ſublimation; Dr. Brown diſco- 
vered ſulphur in it, for throwing it on a hot iron plate, it burned 
blue; the miners fay, they meet with no quickſilver, but they 
find cryſtals, amethiſts, (or amethiſtine mixtures, in the cleſts of 
the rocks, and ſometimes near, or joined to the ore; as alſo vi- 
triol in ſeveral mines, and particularly in a mine, near Paradiſe- 
Hill, near Schemni/z, naturally cryſtallized in the earth. 

As there is great variety in the filver-ore, as to its mixtures, ſo 
alſo in its richneſs; ſome containing a great proportion of filver 
in reſpe& of others; 100 pound weight of ore ſometimes yields 
but + ounce, or an ounce of ſilver; ſometimes 2, 3, 4, 5 ounces 
to 20; richer ore is very rare; yet, there has been ſuch as con- 
tained half filver, and ſome fo rich, as to be cut with a knife. 

A ſpecimen of each fort of ore is carried to an office, called 
the Probierer, who is to prove and judge of its richneſs, and 
which he does in this manner; he takes the ſame quantity of the 
different ores after firſt drying, burning and grinding them; he 
gives an equal proportion of lead to each, and then he melts and 

urifies them; and by exact ſcales, he obſerves the proportion 

ween the ore and its contained metal, and reports it to thoſe 
employed in the great melting furnaces: If the ore be found to 
contain 2 4 ounces, or more of ſilver, to 100 pound weight, they 
ordinarily melt it, without any previous preparation by the help 
of iron ſtone, called Kys, a fort of pyrites which is not iron ore, 
but a ſtone found thereabouts, of which the liver-coloured is the 
beſt; and Hacken, a ſcum, or cake taken off from the top of the 
pan, into which the melted mineral runs: If the ore be poorer, 
containing only 2 ounces or leſs, to 100 pound weight, it is firſt 
pounded, and then much of the earthy parts are waſted away, 
ull ir becomes richer, or has a greater proportion of metal, in 
. of the ore; after which, it is thrown into the furnace, 
with the former materials; and the Marcaſſite, which remains 
ſill with it, as ſinking always to the bottom with the ſilver in the 
waſn- works, promotes the quicker fuſion of the ore: All that 
melts in the melting Furnace, runs thro' a hole at the bottom 
thereof into a pan, placed in the earth before it, and thus expo- 
led, 1t immediately acquires a hard ſcum, drots, loaf, or cake, 
which being often taken off, the remaining metal becomes purer; 
o which lead is added, and after ſome time, the melted metal 15 
taken out; then, being again melted in the driving Furnace, the 
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lead, or what elſe remains mixt with the filver, 18 driven off by 
the blowing of two great bellows, and runs over in the form of 
litharge ; that which Rr comes over, is the white, and that which 
comes over laſt, being longer in the fire, is the red litharge. 

As Chremnitz gold ore has ſilver in it, ſo moſt of the hen 
nitꝭ ſilver ore contains ſome gold; which they ſeparate, by melt. 
ing the filver, then ranulating it, and after that, by diſſolvin 
it in 4qua-fortis, whereby the gold is left at the bottom, w. 
afterwards melted ; the Agua: fortis is diſtilled from the ſilver 
and ſerves for uſe again. ) 

The filver, then ſeparated from all its former mixtures, is ſent 
to Chremnitæ, where they coin it into pieces of a mixt metal, 
which is the common money of the country, after this manner: 
They melt it with near the ſame quantity of copper, and run it 
into bars, which they beat out; then ſoftening theſe bars in the 
fire, they draw them out to an exact thinneſs, between two ſte] 
wheels; then they cut them into round pieces, with an inſtru- 
ment, like a ſhoemaker's punch; and after that boil them with 
tartar and ſalt, and ſhake them in a ſack with ſmall coals, and 
drying them in a perforated kettle ; they are afterwards draun 
between two wheels, in which they receive their ſtamp. 


Of the principal Organ of Viſion; by M. Mariotte; in anſwer 
to M. Pecquet's Objections. Phil. Tranſ. Ne 59. P. 1201. 


M Pecgquet objects, that if the Sclerotica and the Choroides 
be taken away from an eye, that is very frefh, and the 
Retina. be left expanded on the vitreous humour, there 1s no 
ſeeing thro* this membrane, whence he concludes, that it is not 
ſufficiently tranſparent, to tranſmit ſo much light, as is neceſſary 
tor viſion to the Choroides. : | 
M. Aſariotte thinks, there is good reaſon to doubt of this 
conſequence, ſince, there may be a great deal of difference between 
the Reting of a dead animal, after being expoſed to the air, and 
that of a living animal; for the Tunica Cornea of an eye, being 
held ſome time in one's hand, in a hot air, grows thick, © 
afterwards entirely opake ; but that we may be convinced, that 
the Choroides is ſufficiently enlightened in a living animal, ue 
muſt take the eye of an ox newly killed, while hot, and cut it 
in two, in ſuch a manner, that a good deal of the vitreous hu- 
mour may remain extended on the Retina; then we ſhall oblerre 
diſtinctly thro' the Retina, the colours of the Choroides, the 
baſis of the optic nerve, the trunk of the little veſſels, which pro: 
ceed from thence, and their diſperſion, with ſo much . 
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that we cannot diſtinguiſh, whether there be a Retina beyond 


the vitreous humour, or not; hence, we may judge, that the 
light, which the objects ſend to the Chordides, is more than 
ſufficient for viſion, ſince, tho* much weakened by the reflenion, 
and by a ſecond paſſage thro the Retina, and vitreous humour, 
it is yet — to form a clear and diſtinct repreſentation 
of the Choroides on our eyes; not that M. Aſariotte denies the 
Retina to have ſome whiteneſs in a living animal, and that it is 
ſomething leis tranſparent than the other humours, chiefly in that 
part, which is contiguous to the Choroides; and nature — have 
made it ſo on purpoſe to temper the brightneſs of greater lights, 
and to prevent dazling, in the ſame manner, as an inſenſible cus 
ticle is ſpread over the ſkin, to hinder its being too eafily hurt by 
n bodies, and affected by the exceſs of heat and cold; 
but if he ſhould abſolutely deny, that the Retina has any opacity 
i a living animal, M. Pecquer's experiment would not convince 
him, it being made upon a Retina, whoſe more ſubtile and 
tranſparent parts are evaporated ; and he ſays, he might propoſe, 
for an example, a piece of white paper, thro' which, when wet, 
one ſees diſtinctly enough whatever is contiguous to it, but pre- 
ently reſuming its firſt opacity, when expoſed a little time to the 
air; and if this inſtance were not ſufficient, he ſays, he might 
alledge the little cryſtalline, found in the middle of the cryſtalline 
humour of many animals, which, being as tranſparent as the 
other humours of the eye, in a living animal, becomes, in two 
or three days after the animal's death, white and opake, tho". it 
be left in the eye, and the exterior cryſtalline remain ſtill trant- 

arent, 6 
M. Mariotte thinks Perquet's ſecond experiment to proye the 
opacity of the Retina, which is to put it into water, to be very 
rittal, for the Hyaloides, which envelopes the yitreous humour 
is perfectly tranſparent ; yet if a part of this humour be put into 
water, the parts of the Hyaloides, which ſtick to it, will appear 
whitiſh, and thick, like a ſpider's web, tho the vitreous ſtill 
retain its tranſparency ; therefore, the putting the Retina into 
water, is not a ſufficient proof of its opacity in living animals, 
and no conſequence can be drawn from its ſtate in the air, to ita 
ratural ſtate ; for the cryſtalline itſelf, becomes a little thick in 
water, and if it be left there ſome time, or expoſed to the troſt, 
it becomes white and opaque like ſnow : It is taerefore neceflary, 
in order to determine, whether the light of objects paſſes to the 
Choroides, or is almoſt entirely intercepted by the Retina, to 
adduce obſervations made on the Retina and Choroiges, while 
H h 2 they 
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they are in their natural ſtate, as M. Alariotte did in the folloy. 
ing experiment; he placed, in the night time, a candle very near 
his eyes, and cauſed a dog, at the diſtance of eight or ten paces, 
to look upon him; then he obſerved, in his eyes, a pretty ſtrong 
light, which M. Mariorte holds to proceed from the reflexjon of 
the light of the candle, whoſe image is painted on the Chorojdes 
of the dog, which having much whiteneſs and luſtre, cauſes this 
very ſtrong reflexion ; for if it proceeded from the chryſtalline or 
Retina; the ſame appearance would be ſeen in the eyes of men, 
birds, and other ammals, who have the Choroides black, which 
we do not obſerve; it is therefore manifeſt, by this experiment, 
that the luminous rays paſs with a great deal of force, as far ag 
the Choroides; and that the Retina receives very little impreſſion; 
Now this appearance happens in this manner; the little picture 
of the candle on the dog's Choroides, where the Focus of the cry. 
ſtalline and other humours lie, reflecting its rays back thro' theſe 
humours, makes its reciprocal Focus towards the candle, and 
conſequently, the eye, which is near the point, where theſe 
rays re-unite, ſhould ſee the dog's cryſtalline very much illumi. 
nated; there is another experiment to the ſame effect; place a 
round glaſs bottle, full of very clear water, at eight or ten paces 
from a candle, and put behind the bottle, at near the diſtance of 
its ſemidiameter, a white paper, in ſuch a manner, that one may 
ſee the light of the candle, which has paſſed thro the bottle, te. 
united in a little ſpace upon the paper; then, they who hare 
their eyes near the candle, will ſee the bottle full of ight, which 
will dfappear, if the paper be held, either nearer to, or further 


from the bottle; and if one hold a ſmall lighted wax candle in 


the place of the paper, and you hold your eye, in the place ofthe 
former candle, you will ſee the bottle ſtill more enlightened than 
it was before; and one may eaſily judge, that the light, appear- 
ing in the dog's eye, proceeds from a like cauſe : The ſame expe- 
riment may be made in the eyes of ſeveral animals, and particu- 
larly of cats, 'in whoſe eyes, this light appears blueiſh, which 
ſhews, that it proceeds from their Choroides, which has much of 
this colour; but neither this colour, nor any other, which may 
be in the Choroides, cauſes any confuſion in the ſenſe of ſeeing, for 
the ſenſes receive no impreſſion from their own organs. 

To the ſecond objection, vj. that the nerves are the organs of 
ſenſation; M. Martorre aniwers, that according to his bypothefis, 
the nerves are all coated with the Pia Mater, ſo that if thei 
nerves be never ſo little moved, the impreſſion is conveyed to the 


brain by the continuity of theſe fibres: Now the Chhoroides 1s 20 
I | expat 
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expanſion of the Pia Mater, which envelopes internally the optic 
terne, and which comes from the tuberoſity of the ſpinal marrow, 
by a continuity ,of fibres ; whence it follows, that how little ſoever 
the Choroides be touched, the impreſſion may be eaſily commy- 
nicated to the brain. 

As to the trunks of the blood · veſſels, cauſing a defect of fight 
it the inſertion of the optic nerve, M. Mariotte obſerves, that 
they are very ſmall, and that it is very hard to diſcern the little 
holes thro' which they paſs, when the nerve is cut off above its 
wlertion into the eye; and becauſe they often come out of the 
ais by two ſeveral little holes, the diameter of each of which 
ves not take up the ſpace of above 4 of the diameter of the baſe, 
I follows, that if the reſt of the nerve were ſenſible of light, we 
ſhould not loſe fight of a paper of two inches diameter at moſt, at 
en foot diſtance. 

M. Mariotte proceeds to confirm his opinion with ſome reaſons 
nd obſervations, the firſt is, of the Pupilla dilating itſelf in the 
hade, and contracting again in a great light, and he thinks it hard 
b account for this ee motion, but on the ſuppoſition, 
nat the Choroides is ſenſible of light; whereas, if the 238 be 
ppoſed the organ of fight, it will be difficult to explain how 
als contraction is made: Again, the eyes of birds are ſo formed, 
bat the optic nerve, after its inſertion into the eye, is inflected, 
nd extends itſe lf on the concavity of the Hlerotica, about the 
readth of two or three lines, more or leſs, in proportion to the 

loneſs of the eye; and the length of this rafleGtion is covered by 

ne ade Lin but one 15 ſtreak in the middle, from 

hence the Retina — 1a its original, which extends itſelf on the 

loroides over all the bottom of the eye; but 1s covered on the 

de of this white ſtreak, with a little black membrane, as long 

the inflexton of the nerve, and almoſt as broad; which pro- 

eds from the Pia Mater, and is, as it were, an appendix of the 

Yoroides: And if you confider the fituation of this membrane, 

u will find it is near the axis of fight, and that the rays of the 

jects, which birds look on with both eyes, fall preciſely upon 

after their refraction: Since then, in that place, where vition 

abt to be ſtrongeſt, the Retina is — and that no man 

ubts, but birds are more clear ſighted than other animals; it 

ult be granted, that the Retina is not the principal organ of 
von, but that that preheminence belongs to the Choroides. 


The 
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The Copper-Mine az Herrn-groundt in Hungary; by Dy. Edu, 
Brown. Phil. Tranſ. No 59. p. 1042. 


Prrn-groundt is a little town ſituated very high between two 
hills, at the diſtance of an Hungarian mile from Neuſa 
and in the town itſelf is the entrance into the copper- mine: The 
deep deſcents are made by ladders, or trees ſet upright, with 
deep notches or ſtairs cut in them; as the mine lies high in th 
hill, they are not troubled with water, but they are annoyed with 
duſt and damps: The veins of this mine are large, many of then 
unite, and the ore is very rich, a hundred pounds ordinanly 
yielding 20 pounds of copper, ſometimes, zo, 40, 50, and even 
to 60; a great deal of the ore is fo faſtened in the rock, that it 
is ſeparated with great difficulty; it is of different forts ; the chief 
are the yellow and the black; the former is pou copper ore; the 
latter contains a proportion of ſilver: Here is found no quickfilrer 
The mother of the ore is yellow; and the copper ore heated and 
thrown into water, makes that water reſemble ſome ſulphureo 
baths: The metal is ſeparated with great difficulty from the or 
commonly paſſing 14 times thro' he furnace; ſometimes it! 
burned, at other times melted either alone, or with mixtures df 
other minerals, and its own droſs: Several forts of vitriol ar 
found in this mine, as green, blue, reddiſh, and white; there! 
alſo a green earth, or ſediment of a green water, called Ze 
grun; here are {tones of a beautiful green and blue colour, ant 
one ſort on which Turcoiſes have been fonnd, and therefore al 
led the Mor her of the Turcois: Deep in the mine are two ipring 
of a vitriolate water, called the old and new Zimeut, ſaid to tui 
iron into copper, after continuing in it ordinarily for 14 day 
Dr. Brown took out of the old Zimeut ſeveral pieces, whic 
were formerly iron, but appeared then to be copper ; they an 
hard in the water, and do not wholly loſe their — they f 
into powder, and eafily melt without the addition of any ot 
3 of this copper, they make handſome cups and otit 
veſſels. 


Bathe, c. in Auſtria and Hungary; by the Same, Pi 
Tranſ. N“ 59, p. 10.4. 


A; Baden in Auſtria, four German miles to the ſouth 
Vienna, and ſituated in a plain, near a ridge of hills, 
convenient baths; two within the town, five without the va 
and two beyond a rivulet, called Swecher ; the Duke's bat 


which is the largeſt, is about 20 foot ſquare, in the mien | 
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z houſe of the ſame figure, built over it; the vapour is dif- 
charged thro' a tunnel of wood at top; and the water is con- 
reyed into the bath from the ſpring-head, which riſes at a lit- 
tle diſtance to the weſt, thro* wooden pipes, that run under the 
town walls; the ſprings of the other baths riſe under them, 
being let in thro holes in the flooring, for the ſeat, fides and 
bottoms are made of fir; the water, for the moſt part, is clear 
nd ttanſparent, yet ſomewhat hlueiſh, and makes theſkin ap- 
pear pale in it, juſt as the ſmoke of brimſtone does; it turns 
. black in a few minutes, except gold, whoſe colour it 
teightens: The coin of this country, which is a mixture of 
copper and filver, is in a minute changed from a white into a 
ark yellow, and ſoon after becomes black; it imparts a fine 
green colour to the moſs and plants, which it waſhes, and of- 
en leaves a ſcum upon them, of a purple mixed with white; 
v it runs from the ſpring-head, it ſomewhat reſembles the 
ulphur river in the road from Tivoli to Rome, but is not ſo 
rong nor ſtinking, neither does it incruſtate its banks: The 
"ring head, riſes under a rocky hill, about the length of 40 
ads, thro an arched paſſage cut in the rock, and which is a 
utural ſtone, like that of Titola and Baie, made by hot 
ath-water running under it; the greateſt part of this cave is 
craſtated with a white ſubſtance, called ſaltpetre, at the 
houth of the cave it becomes harder and more ſtony: Upon 
pening ſome of the pipes, that convey the water, on the up- 
kr part was found a quantity of fine ſulphur in powder like 
lowers of brimſtone; Oleum Sulph. per campanan dropt into 
b water cauſes no ebullition, as Oleum Tart. per deliquium 
es: The ſecond bath within the walls, is that of Our Lady, 
bout 12 foot broad and 24 long; one end of it lies under a 
durch of the ſame name; it abounds more with ſulphur than 
be others, is bluer and leaves a yellow flower on the boards, 
the others do a white: The third is the ne Harth, without 
e town near the gate: The fourth the Fexws Bath, with a 
tition in the middle to ſeparate the men from the women: 
be fifth St. 7%n's Bat h, is of a triangular form: The fixth 
called the Beggar's Zath, which is always ſo ſhallow, that 
ey lie down in it: The ſeventh the Bath of the Holy Gas 
bout two fathotus ſquare, chiefly allotted for the clergy : Ihe 


th a cupola and lanthorn, the water is very clear, the ſteam 
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lohth St. Peter's Harb, is greener than the others: The 
nth, the Soy Bath, is ſet about with balaſters, and covered 


is bath colours money black, and yet, when once cold, it 
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changes not the colour of metals, tho' boiled in it: The hoe. in EN 
teſt of theſe baths exceed not the heat of the Nene Bath bills, 
Bath in England: They uſe no guides as with us, but direq 


themſelves with a ſhort turned ſtaff. Ar 

At Manners-dorff, fituated under a hill, on the eaſt fide o miles 
the river Leyta, there is only one bath, rifing under a church, ſedime 
built over the ſpring-head; its water is luke-warm, and iH ſtony f 
wanted hotter, they boil it in great coppers, and bathe in tub ble of 
filled with it; from that ſubſtance, which ſticks to the coppen prings 

in — it appears to be impregnated with ſulphur, {lh them; 
etre and chalk, it tinges the ſtones in it of a fair groen, like: noble 
Fürcois, and its ſteam, which ſticks to the mol$ under the e ſo d 
church, turns into drops of gold er amber. late yOu 
At Doris, two Hungarian miles from Comorra in Hungary, this Cave 
are ſulphureous baths, ſaid to be warm in winter; in Mun val d 
and October Dr. Brown found their warmth to remit very Keen fu 
much, and to be ſcarce N they are of a bluciſh c- dbe whit 
lour, and of an acid taſte: The Qusen's Bath, and the Great backs in 
Bath riſe in a marſh, to the north of the caſtle: There is ano- There 
ther bath in the governor's garden, within the town; they 'are miles fri 
uſed as thoſe of Manners-dorfe. orccs, pl: 
At Banka, two Hungarian miles from Freyſtadt, are 1x lare been 
baths in a meadow; and there have been more, but the river quented ; 
Maag, by eating away the banks, has ſwallowed them up, and the form 
it has broke in into 3 of the 15; the water is like that of N. [nakes cor 
den in Auſtria; it leaves a white ſediment on the moſs and plz Fires nz 
rope, 1 


ces it waſhes, it tinges metals black; upon ſticking ſome mo. | 
ney into the ground, over which the water runs, the part in the magni 
the ground retained its own colour, and the other in the water and tho? 1 
became coal · black; theſe baths are open and very hot. = very 
The baths at Hoinitz, near the river Mitre in Hungary, ai.” their 
of a moderate gentle heat, much beautified by count af, Dr. Browy 
alatine of Hungary, and all of them covered under one root; alt of the 
the firſt is the nobleman's bath, built of ſtone, and the deſcent . of the 
into it on all fides is by ſtone-ſtairs, there are four mote It is a la 
wood, but handſomely and well built. werly call 
At Suben, three Hungarian miles from Neteſol, and fe odd a 
from Chremnitz, near a riyulet, are 5 baths in great eſteem; Fapola, | 
their water is clear, and ſmells of ſulphur, and the ſedimentie 2 2 
green; it colours the wood over it green and black, but change + le * 
not the colour of metals ſo ſoon as moſt of the others; tus F us an 
ſprings riſe underneath, and run thro' the holes in the flooring | rg 
of the baths; their heat is equal to that of the King's * . Ws. 
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in England they lie in a plain, encompaſſed on all ſides with 
hills, the neareſt to them are thoſe to the eaſt, which on the 
other fide are rich in metals. 

At Glaſs-bitten, an Hungarian mile, or about 5 Englifb 
miles from Schemnits, are 5 baths; the water depofites a red 
ſediment, and incruſtates the wood and ſeats under it with a 
ſtony ſubſtance, it Iikewiſe gilds ſilver: The moſt remarka- 
ble of theſe baths is that called the Swearing Bath, whoſe 
ad fen; ouſe thro' a hill, and fall into a bath built to receive 
in dem; at one end, is an aſcent into a cave, which is become 
ke 20 noble ſtove by the heat of theſe waters, and the feats in it 
there diſpoſed, that by fitting higher or lower, you may regu- 

late your ſweating, and have what degree of heat you pleaſe ; 
on dis cave as alſo the fides of the bath are covered, by the con- 
banal dro ping of theſe hot ſprings, with a red, white and 


"y green ſubſtance; the red and green make the beſt ſhow, but 
* the white is uſed againſt the ſtone, it cures ulcers and fore 


backs in horſes, 

There are alſo hot baths at Eiſenbach, about 4 Engliſh 
miles from Gla/-hirten, and 5 or 6 from Schemnuz; great 
trees, placed at the top or mat Be of the water in theſe baths, 
have been petrified ; here are two convenient baths, much fre- 
quented; and a third, which is made by the water let out of 
the former, called the Snake's Bath, from the number of 
ſnakes coming into it, when filled with theſe warm waters. 

The natural baths of Juda are eſteemed the nobleſt in 
Europe, not only in reſpe& of the large and hot ſprings, but 
the magnificence of their buildings; for the Turks bathe much, 
and tho little curious in moſt of their private houſes, yet are 
they very ſumptuous in their publick buildings, as appears 
rom their Chans or Caravanſera's, Mosks, Bridges and Vaths; 
Dr. Brown obſerved 8 Baths at Buda, 3 to the caſt and ſouth- 
alt of the city, in the road to ee and 5 to the weſt 
end of the town, in the road to Old Ofen and Strigonium : The 
brit is a large open bath at the foot of a high e for- 


merly calle Purgatorium, and of which the p ople have 
ome odd and ſuperſtitious notions : The ſecond is govered with 
| Cupola, ſtanding nigh the ſame hill, but more into the city, 
and near a place where they tan: The third is called the bath 
the green pillars, tho? at preſent, viz. 1659, of a red colour; 
und It ſtands over againſt the Caravanſera; its water is hot, but 
ufferable without ie addition of cold water; it is impregna- 
ted with a petrifying juice, which diſcoyers itſelf on the ſides 
Vor. I I i : of 
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of the bach, the ſpout and other places, and makes a grey 
ſtone; the vapours reverberated by the cupola, by the irons 
extended between the columns, and by the capitals of the pil. 
lars, form long -ſtones, like icicles, hanging from all theſe 
places, like what is obſerved in many 1ubterraneous grotto's, 
and particularly in Eugland, as in Okey-hole in Somer ſetſhire, 
and Poole's-hole in Deroyſbire. 
The baths of the weſt end of the town, are 1. Tactali or the 
Bath of the Table, a ſmall covered bath, the water is white 
and of a ſulphurous ſmell; they drink of this as well as bathe 
in it; what they drink, they receive from a ſpout, that con- 
veys the water; upon giving a five Sols piece to a Turk, who 
was bathing in 1t, by rubbing it between his fingers, while the 
hot water fell from the ſpout upon it, it was gilded in a minute 
2. Barut Degrimene, or the bath of the Powder-mill, riſes in 
an open pond near the high-way, and mixes with the freſh 
ſprings; ſo that the pond is of a whitiſh colour in one part, 
and clear 1n the other, as alſo cold and hot in ſeveral places; 
this being conveyed croſs the high-way into a Powder-mill i 
uſeful in making of powder; they are of opinion here, that 
this bath communicates with the tulphurous ſprings at Doti, 
many miles diſtant. 3. Cy220culige, the little bath, or the Za) 
of the Saint, is kept by Turks/p monks; the bath, where 
the ſprings ariſe, is ſo hot as ſcarce to be endured ; but, being 
let out into another bathing place at ſome diſtance, become 
ſufferable and fit for uſe; this water has neither, colour, ſmel 
nor taſte, difierent from common water, only the ſides of the 


bath are green, and have a fungous ſubſtance all over, and it 


* 


depoſites a ſediment. 4. * 4 very noble bath; the ws 
ter is very hot, and endued with a petrifying quality; the 
buildings about it are 8 foot ſquare, with a noble bath in thx 
middle, and a trench of water round about it for the greatet 
ornament; on every fide is a niche, wherein is a fountain; 
the middle of the anti-chamber, where they that bathe lean 
their cloatbs, is a fair ſtone-baſon and a fountain. 5. The bal 
of Yelivey, the nobleſt of all, which has a ſtrong ſulphurou 
{mell, and a petrifying virtue, is ſo hot, that to make it ſuſſer⸗ 
able, it requires the addition of cold water; the anti- chambe 
is very large, the bath- room capacious, and high arched, ad 
adorned with five cupola's, over the great round bath in it 
middle is a very beautiful cupola, and leſſer ones over ea 
of the four corners, in which there are baths or bath font 


| for more private uſe; in theſe the Turks take of the _y 
| | then 
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their bodies with a p/ilorbrum or depilatory mixt with ſoap, Lent = 

rey for they wear no hair but on their beards, and a lock on the —_ | 

ons crown of their heads; the great cupola is ſupported by twelve | = 

pil: pillars, between eight of which arc fountains of the hot water, | _—_—_ 

cli ind between the others are places to fit down, where the bar- _—— 

bers and bath-men attend; and in each of theſe places are two 4 | 

Ve, citterns of free-ſtone, into which are conveyed hot bath-water, = 5! 
and likewiſe cold water, to be mixt and tempered to every | bo 


one's mind: The men bathe in the morning, and the women 

in the afternoon ; when any one intends to bathe, there are ſe- | 
reral ſervants attending, who furniſh a cloth and apron; then | 
the perſon ſtrips, and putting on the apron, he enters the ſe- 
=; room, in which is the great bath, and fits on its fide, or 
between the pillars, near a fountain; where the barber ſtrongly 
rubs him with his palm, ſtretching out his arms, and lifting 
them up, after which the party bathes; then, if he is a ſub- 

ect of the grand ſeignior's, or, if it be the cuſtom of his | 
country, his head is ſhaved, and if a young man, his. beard, 


I Wcxcept the upper lip; next the barber rubs his breaſt, back, 
I. ms and legs with a hair-cloth ; then he waſhes his head with 


ſoap, and after that throws cold water upon him, and then the 

party- walks about for ſome time in the ſteam of the bath: 

Theſe baths are uſed two' ways, either by entring into the | 
vater, or ſitting in the ſteam, for the vapours make the whole 
doom a ſtoye, and provoke ſweat. 

" On the north fide of mount Calenberg, two German miles 
n ſrom Vienna, are ſtones markt with trees and leaves; in the 
p bermitage of the Camaldulenſes, fituatec: on a peak of this 
"bill, the walks in the gardens were paved with beautiful ſtones 
jy of this ſort. , 

Not far from Manners-dorf, is the emperor's quarry of 
ei one, of which the beſt buildings in 7/7enns are made; where- 
cer there is a chink, or ſeparation of one ſtone from the other, 
the water falling between them, petrifics, and makes a kind 
df a ſtony callus. a 

An Engliſh mile from Freyſtadt in Hungary, is a quarry of | 
ſtone, out of which many great ſtones are dug, which are 1 
tranſparent and reſembling ſugar-candy. 4 
| Ar Banca, two Hungarian miles to the north of . | 
Is 2 quarry of white ſtone, near the hot baths of that place; | 
prer which, a layer of chalk, of about a yard thick, which 1s | 
very beautiful to the eye, being of all colours, except green; 


and fo finely mixt, ſtreaked and ſhaded, that it ſurpaſſes 
LIES mar- 
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marble-paper, and the water, dropping upon it, does, 28 
were, varniſh it. | 
At Schemnits in Hungary, famous for filver-mines, is a hig 
perpendicular rock, part of which, from top to bottom, 
naturally tinged with a ſhining fair blue and green, and it 
W that there is a rock like this, near the filyer mines 
er. | 
The mountain of Cl;/ira, a part of mount Hemus, as 1 
mount Pyrl/ipe ſhine like filver, which * to the gr 
quantity of N glaſs, in which they abound: Near 4 
tal in upper Carinthia are talc- rocks; a hill near Sarvis 
two days journey on this fide Lari ſſa, affords an earth o 
fine red, of which the earthen veſſels of that country are mi 


The Spaniſh Sembrador, and its Uſes; by Don Joſeph del 
: catello. Phil. Tranſ. Ne 60. p. 1056. 
Berk ancient and modern husbandmen have agreed 
| the perſection of agriculture conſiſted in ſetting the pl: 
at proportionable diſtances, and giving ſufficient depth to 
roots, that they may ſpread to receive that nouriſhment f 
the ground, which is neceſſary to produce and ripen the fr 
but this has been ſo far from being oblerred, that all ſort 
ſeeds are ſown by handfuls at random; whence it happt 
that corn is wed in ſome places too thick, in others too Ul 
and the greater part of it either not covered, or not deep enouy 
whereby, it is not only expoſed to be eaten by birds, but 


in cold countries to be ſpoiled by froſt, and in hot regions, 
the ſun; on theſe conſiderations, Don oe Jeep de Lucatello 


vented an inſtrument, which, heing faſtened to the plough 
once ploughs, ſows and harrows ; whereby, the ſower's lab 
is ſaved, and the grain, falling in order, and in the botto 
the furrow, remains at the ſame diſtance under ground, ſo 
in five parts of ſeed, four arc ſaved, and the increaſe beco 
incredible; This inſtrument was made trial of before his 
tholic majeſty in the Buen Retiro, where it anſwered expe 
tion; an ordinary husbandman, {owed in a meaſured ſpa 
ground in the common manner, and reaped 5125, but, fo 
by this inſtrument in an equal quantity of ground, he ret 
8155, beſides the ſeed ſaved in the lowing ; there was and 
trial ade of this inſtrument before his imperial majeſty 1 
fields of Luxemburg in Auſtria, where the increaſe is ulu 
four or five fold, but the crop from the ground ſowed with 


inſtrument was ſixty fold, as appears by a certificate 5 
ſl 
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Nenn Aug. tft, 1663 N. 8. by an officer of the emperor, ap- 
pointed to ſee the ſaid ground ſowed and . 5 
Fig. 6. Plate VIII. is a box of wood; d, the cover of 
that part, into Which the corn is put, which is open in Fig. 2. 
at W; eg RI the two ſides, that cover that part of the box, 
where the cylinder, which is ftuck round with three rows of 
little ſpoons, is moved about to throw out the corn, which fides 
are taken of in Fig. 7. that the cylinder RS and the ſpoons 
xxx may appear; the internal ſhape of theſe ſides is expreſſed 
Fig. 8. where may be ſeen the four triangular pieces p pp p. 
with the triangular interſtices 44, which ſerve to convey the 
corn, carried up in the ſpoons, and diſcharged at the top 
of the cylinder, to run out of the holes underneath the box; 
T'is one of the wheels; U the other end of the cylinder, on 
which the other wheel is to be fixt: This muſt be 
tied faſt to the plough, as in Fig. 9. ſo that the corn may fall in 
the furrow, and at the turning of the plough, its ears may co- 
yer the corn of the laſt furrow with earth; becauſe the ſced 
ſoyn by this iriſtrument is ſet at a convenient depth, o. in 
the bottom of the furrow, whereas, that ſown the common 
way, temains nearer the ſurface of the earth, or quite unco- 
vered; it muſt of conſequence ſhoot ſome what later; ſo that 
it is tequiſite, the husbandman uſing this inſtrument, ſhould 
ſow'$ or 10 days ſooner than the uſual ſeed - time, viz. begin to 
fow in the middle of Seprember, and make an end of it in the 
middle of November: In ſtiff ground, the furrows may be 
5 or 6 inches deep, in light and fandy ground 3 or 8 inches, 
and in a mean ſort of ground & or 7 : Gare muſt be taken that 
the wheels on the fides of the inſtrament do always turn round, 
and never drag along, without turning; as allo, that the cars 
of the plough be made ſomewhat bigger than the ordinary ones: 
lt is alſo proper that the ſeed be well fifted and cleaned, that 
lo the little ſpoons may every time take up a grain, and the 
ſeed be better diſtributed : In barley it is to be obſerved, that 
it be made ſo clean, that the ſtraw and beards be broken off, 
as near the grain as poſſible; that they hinder not the grain 
from coming out of ien After ſeed· time, furrows 
muſt be made to drain the land of water; before the ground is 
ſown, it muſt be eared as often as is uſual in the ſeveral coun- 
tries: When you deſign to ſow, the ploughman mult begin to 
open a furrow with the plough for one or two paces; and when 
the plough is in the 2. at a convenient depth, then tie 
the Sembrador to the plough- beam, fo that the nails = 
. wheels 
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wheels may ſtand on the greund to'make them turn round : The 

ears of the plough are to be made larger than ordinary ; for in | 
that caſe, they will cover the furrows better, when Aa and 4 Ha 
make wider furrows to receive the ſeed ; ſuch large ears will pre. 

vent the-blows, the great clods and ſtones will give the 74. M4 
dor; and if theſe are not ſufficient, you muſt add another pair of ec 
ears to the plough, four or five inches higher than the fk, and and the 
a little behind them, and thus the Sembrador will be entirely lower p 


defended; and theſe ſecond ears, are to be of the ſame bigneſ; colour, | 
with the firſt: The time of ſowing, according to the molt expe. wm 
within t. 


rienced farmers, is when the mould is dry, or but little inclining 
to moiſture : In either of which caſes, this new Sembrador works, I wwards 
without clogging the wheels, or ſtopping up the holes with dirt, WW Sat cir 
'thro' which the grain is to iſſue: When this Sembrador works a Wh e vere 
it ought to do, it will ſow 3 Celamines, or about a peck of wheat, allo its c 
and 5 Celamines of barley, on as much land, as would take up of the ſat 
about a buſhel and a half, after the common way of ſowing : And There we 
if it much exceed or fall ſhort of this proportion, it ſhews ſome the blue 
fault in the inſtrument, or careleſneſs in the ploughman: The brightneſ; 
ſpoon muſt be made proportionable to the bigneſs of the ſeed: cold, con 
he furrows muſt be —— very cloſe to each other, that the tad freeze 
plough, when it returns, may the better cover the laſt furroy, lame beau 


which is left open, and ſowed as it came along: After having when it þ 
ſown the land, it ſhould be made as plain as poſſible, and with- ater whic 
out any furrows to carry off the water, as is uſual; it being ſuft- aſternoon, 
cient to make furrows at the diſtance of every fourth yard; andit before its « 
is found by experience, that land, laid up without furrows, bears This pl 
more corn, than that which has more furrows, becauſe — and ule, bot! 
barley, and other plants, receive the greateſt damage by drought; Wy ©* formed 
and therefore, this ought more eſpecially to be obſerved in Spain, ¶¶ "*uiparent 
one of the dryeſt countries in Europe: In ſeveral parts of Spain, _ — 

00e of theſ⸗ 


in 1664, it was found, that land ſown in Seprember has yielded 
a better crop, than that ſown in October; and that in Octabef, 
better than that in November; which ſhews, that it is more ad- 8 
vantageous to ſow early than late: It is obſerved, that what = pace of : 
ſown in the new moon, ſhoots forth, thrives and ripens ſoonelt: wich the f 
In Spain, Italy, and the iſlands. of the Mediterranean, they may WW at grain, 
begin the firſt new moon in September, and end with that of No make 


grains, flog 
teeeflart] y 1 


vember; but in Germany, and the Low Countries, they begin 1 the eye; 
the end of Auguſt, and end with the new moon of October. n of _ 
Opa e; t e 
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Halo at Paris, and the Cauſes of Halo's and Parhelia's ; by 
M. Huygens. Phil. Tranſ. Ne 60. p. 1065. 


AY 12th, 1667, the philoſophical ſociety at Paris, obſerv- 

ed a halo or circle about the ſun, whoſe diameter was 44, 

and the breadth of its limb, about half a degree; the upper and 
lower parts were of a vivid red and yellow, with a little purple 
colour, but eſpecially the upper; the red was within the circle ; 

the other parts appeared whitiſh, and not very clear: The ſpace 
within the halo, was a little darker than that about it, eſpecially 
towards the colour'd parts: There was alſo a portion of another 

great circle, which touched the halo above, and whoſe extremi- 

ties were bent downward, as in Fig. 1. Plate IX. this circle had 

alſo its colours, like thoſe of the . but fainter: The height 

' WY of the fun, at the beginning of the obſervation, was about 46. 
There were in the air a few white clouds, which tarniſhed a little 
de blue azure colour of the heavens, and leſſened the ſun's 
" WH brightneſs, which ſhone, as in an eclipie: The weather was 
old, confidering the ſeaſon of the year; and it was ſaid, that it 

had freezed the preceeding night. This halo appeared in the 
ſame beauty and ſplendor of colours, from nine 1n the morning, 
when it began to be obſerved, till about half an hour paſt ten; 
after which time, it became gradually fainter, till two in the 
afternoon, when it ended, after reſuming a little more vigour 
before its diſappearance. 4 
This phænomenon engaged M. Huygens to account for the 
cauſe, both of halo's — parhelia's: Halo's, according to him, 
are formed by ſmall round grains, conſiſting of two parts, one 
tranſparent, the other opaque, the latter being incloſed in the 
former, as a cherry-ſtone 1n a cherry ; thus Fig. 2. A A repreſents 
one of theſe grains, and B, the kernel, or opake part; and theſe 
grains, floating up and down in the air, between us and the ſun, 
deceſſarily intercept his rays, which falling on the grains, form 
a ſpace of a conical figure behind them, as MN O, Fig. 2. in 
which the ſpectator's eye being ſituated, cannot fee the tun thro? 
that grain, tho' it may ſee him, when poſited elſewhere, as in P; 
and to make this the more intelligible, in Fig, 3. B 1s the place 
the eye; BA, the axis paſſing from the eye to the fun; CME, 
ome of the 1cy grains with their kernel, which makes them half 
Make ; the grain C, being in the axis BA, and the lines CK, 
LH, repreſenting the rays of the ſun neareſt the axis, whoſe 
lage is not hindred by the opacity of the kernel, it is certain, 
Hale Wt only, that the grain C wall not be able to tranſmit any ray 
| towards 
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* moſt halo's, the bigneſs of the opaque grain, will be to the tranſ. 
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towards B; but alſo that, imagining the ſurface of a cone, whoſe 
vertex is in the eye, and ſides BD, rallel to 
LH, all che grains MEM, oom rehended within this ſurface, will 
not ſuffer any ray to pals to the eye, becauſe it mult be in their 
cone of obſcurity ; but the grains FE, without that ſurface, wil 
Jet them paſs, becauſe the eye is out of their cone of obſcurity; 
whence it follows, that the angle of this cone B DE, is that, 
ro the halo, which depends on the 
proportion the _ grain has to the tranſparent, in which it 
18 incloſed : For, it this diameter be of 44*, as is obſerved in 


parent, as 30 to 19: But be obſerved, that this proportion was 
not hes che fs, and that its. diverſity was the cauſe, that 
fornetimes, there were ſeen many halo's, one about the other, and 
all of them having the. ſun for their centre: He added, that it 
was eaſy to account for the round figure of theſe halo's, whether 
the ſun be much or little elevated above the horizon; as alſo to 
give a reaſon of their colours, which is the ſame with that in tri 
angular glaſs priſms, as is evident from the tangents AC 
drawn to the grain A, at the points, where the ray DA enters 
or comes out: He further obſerved, that it was alſo manifelt, 
why the red colour is in the interior circumference of the halo, 
and why the ſpace, it takes in, and chiefly, near the moſt lively 
coloured parts, appears obſcurer than the ambient air, becauſe the 

ins are there in greateſt numbers, and ſo tranſmit none of the 
Tas rays to the eyes: As to parhelia's, and the circles that al- 
ways accompany them, M. Huygens affirmed, there were formed 


mn the air, certain little cylinders, of the ſame nature with the 


above grains, and which were oblong icy grains, Fig. 4. ad 
rounded at each extremity ; and that the internal kernel was of 


the ſame ſhape, and that from their different diſpoſitions, all the 


appearances of the parhelia and their circles, did neceſſarily fol. 
low; and that ſome of theſe cylinders being erect, there mul 
appear in the heavens a great white circle, parallel to the hot 
zon, paſſing thro the ſun, and nearly of the {ame breadth with 
him, as was obſerved in the phænomenon of Rome, Anno 16:h 

reſented here by Fig. 5. is circle LKNM is cauſed by the 
= of the rays of the ſun on the ſurface of theſe cylinden ; 
it being eaſy to demonſtrate, that none, but thoſe, elevated 
the ſame angle above the horizon with that of the ſun's he! a, 
can reflect his rays to our eyes; whence it lainly follows, tha 

— with the ſun, 


conſequently parallel to the horizon; theſe erect cylinders fork 


E, parallel to the rays C K | 
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on each ſide of the ſun, a parhelion in the great white circle, as 
was obſerved at Rome, and marked K and N; theſe parhelia 
have commonly luminous tails, becauſe the cylinders, which fol- 
low thoſe that form the parhelia, and which are at a greater 
diſtance from the ſun, tranſmit his rays to the eye; ſo that theſe 
tails may be 2c* and upwards, in length; the parhelia are al- 
ways coloured, becauſe produced by refraction like the halo: 
Kade, there are two other images of the ſun, generated by 
theſe perpendicular cylinders, and ſo diſpoſed in the great white 
circle, that the ſpectator turning his face towards the true ſun, 
has them behind him, as the parhelia L and Mat Rome; and, 
they are produced by two refractions, and one reflexion in the 
cylinders, in the ſame manner as the rainbow in the drops of 
water; ſo that the opake kernels contribute nothing to the pro- 
duction of the two ſuns; and they may be ſometimes ſo big as 
to intercept the fight of them ; according to the greater or leſs 
altitude of the ſun, the two parhelia are at a greater or lefs 
diſtance from each other: The fame perpendicular cylinders 
may alſo produce a halo about the fun, on account of the round- 
| ms of their two extremities, and theſe halo's are pong thoſe 
ich are generally ſeen to paſs thro? the two parhelia, on each 
ae of the true ſun, as the halo GKNI in the phænomenon at 
une: Some of theſe cylinders are alſo parallel to the horizon, 
ad in different directions; and this horizontal poſition is very 
* WY natural to theſe cyliudrical bodies, ſupported by the vapours 
ariſing from the earth: And in theſe cylinders, the arches, which 
"WT touch the halo's above or below are formed, as in the pheno- 
| BY menon at Rowe Anno 1630, deſcribed by P. Shenir ; as alſo in 
all thoſe by M. Hevelius, at the end of his Aſercurius in Sole; 
and the arch, which appeared on the laſt halo at Paris, was of 
the ſame Kind: The figure of theſe arches is different, according 
s che different altitudes of the ſun, and different diameters of the 
halo's: When the ſun is very near the horizon, ſuch an arch ap- 
Fearing on an ordinary halo of 44”, muſt 9 as it were, twa 
orns, Eig. 6. AB, A C; but the ſun riſing higher, the horns 
come lower in proportion, and make ſuch arches as are repre- 
ſented in the ſame figure, where each height of the tun is marked 
near the arch it is to make: Where the arches touch the halo's, 1 
that part being more ſtrongly enlightened and coloured than the 1 
reſt, makes it probable, «94 there are parhelia in thoſe places: —_ 
And the reaſon, why theſe arches do generally produce a parhe- 2 
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On lion, is that both the arch and parhelion are 3 by the -: 
aa fame parallel cylinders, as way the cafe in the laſt parhelion at ' 
1 Vor. I, K k Paris; 4 
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Paris; and this ſeemed to be confirmed by the greater degree of make th 


brightneſs in the ſuperior and inferior part, than any where elſe; tothe 1 
whereas, when Nl by the round grains, it muſt appear all in Fig. 
over equally ſtrong; theſe parallel cylinders account allo for the the amb 
White-Croſs obſerved, together with the Paraſelen#'s or mock- requifite 
| moons, by M. Hevelins, and exhibited at the end of his Mey- tions an 
curius in Sole; the perpendicular fillet of that croſs is produced It were 1 
by the refſex iom of the moon's rays on the ſurface of theſe cylin- ſome of 
ders; as the other fillet, paralle] to the horizon, is by the reflexton round 
of the perpendicular cylinders, which form the great white circle, that that 
of which this fillet is a part; and that the parallel cylinders may from the 
roduce this effect, the moon muſt not be ver high above the them ſuf] 
orizon: Beſides the perpendicular and 37 linders, there heat nad 
are others moving in the air in all marner of pofitions, and theſe xo! 
muſt produce a halo about the ſun, on the ſame account that the 8. 
roun — 7 do, and even a more vivid one, in regard each cy- HI 
linder ſends more rays to the eye, than each of the little ſpheres, tus 
and the ſmall halo DEF, in the Roman phænomenon, Fig.; teaching : 
may very well have been produced by ſuch cylinders: As to ok words, th 
mock-ſuns, that ſometimes appear directly oppoſite to the true language, 
fun, ſuch as was obſerved by M. Hevelius, Fs. 13, 1661, he Ipoken 01 
could find nothing, either in the round grains, or in the cylinders, thoughts, 
which ſhould make theſe ſuns neceſſarily meet in the great white that the m 
circle, parallel to the horizon; and if it ſhould be verified by WW 50486, 15 
future obſervations, its caufe muſt be looked for elfewhere: In ed by dea 


the Anthelion, obſerved by M. Hevelius, Sep. 6, 1661, there makes it n 
| And there 


were two coloured arches of a circle, oppoſite to the ſun, inter- 


ſecting each other, and their interſection was the place of the teaching h 
mock-fun ; which, tho' repreſented in Hevelius's figure, at the other orga 
fame height with the true ſun, yet it was in reality higher by 15 pronounce 
or more; ſo that, if there . been a great white circle in this cnereaſed, 
hænomenon, there would be no i yt in it: For the gere- difference i 
ration of theſe ſuns, M. Hagens ſuppoſed a number of ſmall cy- nounce the! 
linders, with opaque "News like the preceeding, but ſwimming lel teach a 
in the air in an inclined poſition to the horizon, at a certain inltryuRion, 
mult needs 


angle, near half a right angle; for which effect, the cylinder | 
Des Cartes obſerved to fall from the heavens, with ſtars at both B it in, 


ends were particularly appropriated; as may be ſeen experimer it of tea 
rally, by _— cylinders of that ſhape, repreſented Fig. 7. and gude the t 
letting them deſcend in air or water; and theſe cylinders account WW A8, and t] 
ed not only for the Anrhelia, made by the interſection of tuo Ao their f 
arches, as in Fig, 8. but alſo, for ſome other extraordinary Jet it is poi 


arches and rods ſometimes obſeryed near the ſun. In order to poſtures ani 
- 1 
% . malt 
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make the effect of thoſe cylinders manifeſt, M. Huygens expoſed 
to the ſun, a cylinder of glaſs a foot long, of the ſhape of that 
in Fig. 4- with an opaque cylinder of wood in the middle, and 
the ambient ſpace filled with water ; the eye being put in all the 
requiſite fituations, there were ſucceſſively ſeen the ſeveral refrac- 
tions and reflexions obſervable in parhelia, and their circles; 
It were to be wiſhed, for the confirmation of this hypotheſis, that 
ſome of thoſe ſmall cylinders could be obſerved to fall to the 
round at the time of any parhelia; but M. Huygens ſhewed, 
6 that could not eaſily be done, becauſe the vapours ariſing 
from the earth, which produce their cylindrical figures, keep 
them ſuſpended in the air. : 


Deaf and Dumb Perſons 7aught to {peak and underſtand a Lan- 
guage; by Dr. Wallis. Phil. Tranſ. N* 61. p. 1087. 


HIS taſk conſiſts of two very different parts, which mu- 
tually render each other more difficult; for beſides the 
teaching a perſon who cannot hear, to pronounce the ſound of 
words, there 1s the other difficulty of making him underſtand a 
language, and know the ſignification of thoſe words, whether 
> en or written, whereby, he may both expreſs his own 
thoughts, and underſtand thoſe of others: We find by experience, 
that the moſt advantageous way of teaching a child his firſt Jan- 
guage, is by converſation; but as this method is entirely exclud- 
ed by deafneſs; ſo on the other hand, the want of 3 
makes it more difficult to teach him how to pronounce the ſounds: 
And there being no other way to direct his ſpeaking, than by 
teaching him the ſeveral motions of the tongue, lips, palat, and 
other organs of ſpeech, in the forming of ſounds, that he ma 
pronounce by art, what others do by * the difficulty is all 
encreaſed, as theſe motions are ſo very nice and delicate, and the 
ference in forming ſounds ſo very ſubtile, that moſt who pro- 
nounce them every day, cannot account for their formation, much 
lis teach another; and if it be thus difficult by writing, to give 
inſteuctions to one, who underſtands a language, the difficulty 
mult needs be encreaſed, when there is no other langu e to ex- 
preſs it in, but that of dumb ſigns: As to the firſt difficulty, vis. 
that of teaching to pronounce the ſound of words, tho the ear 
gude the tongue in ſpeaking, as the eye does the hand in writ- 
Ing, and therefore, ſuch gay 4 accident loſe their hearing, loſe 
allo their ſpeech, and conſequently become dumb as well as deaf; 
yet it is poſſible to make the organs of ſpeech obſerve their due 
poſtures and motions, tho' the ear diſcern not the ſound ; and as 


K k 2 
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to the ſecond difficulty, that of underſtanding a language, the 


eye may apply complications of letters, or other characters, to 
repreſent the various conceptions of the mind, with the lame eaſe 
that the ear does a like complication of ſounds 3 and tho! it be 
true, that letters are the immediate characters of ſounds, as theſe 
ſounds are of conceptions, yet there is no impoſſibility in letters 
and charactere, being as properly apply'd to repreſent #mmediately 


poſſible te 
with tha! 
ſome faili 
ſides, the 
reaſonably 
may knoy 
ntely, as 


our conceptions, as mediately, by the intervention of ſounds; i be expe 
and this 1s done every day, not only by the Chineſe, whole lan- ſpeaking 
guage entirely conſiſts of ſuch characters, as repreſent things and JM him, nor « 
notions, independently of ſounds ; but alſo in numeral figures in time dit 
among us, which an Engliſoman pronounces, one, two, three, &c. yet this ca 
a Frenchman, un, deux, trois, &c. and the ſeveral characters of I guage, as 
— and metals, are likewiſe uſed by different nations to te. ch the re 
preſent the ſame conceptions, tho a by different ſounds; kntence, c 
and, in ſpec ious arithmetic, the ſymbols convey the very fame Mais the c: 
notions, tho' the expreſſion of them be as different, as the ſere- Wiſittually di 
ral languages that are ſpoken: And not to diſpute now the an! Ipeech, ma 
bility of introducing an Univerſal Character, by which all na the defign, 
tions ſhould expreſs their common conceptions, it may be allow- o be no re 
ed that three or more perſons, may, by conſent, agree on ſuch ectly as th 
characters, whereby to expreſs their thoughts in writing, with- WF The me 
out regarding the ſound of words; and if this may be done by WWrak, is as 
new invented characters, why not as well by thoſe already in ule? jou can de 
Which, tho” they ſignify ſounds by common uſe, yet they may Wiſe the tongy 


be applied to ſignify immediately things or notions ; and conle- WiſWound; whi 
quently, while 1t 1s purely arbitrary, by what character = thing end if he n. 
or notion is expreſs, we may as well uſe that collection of letters, ¶ drection, a 
to expreſs things to the eyes of the deaf, by which others exprels ; and it u 
the ſound or name of it to thoſe that hear; ſo that, indeed, that {ily config 
will be to him a real character, which expreſſes to another a vocal formation o 
ſound, and ſignifies to both the ſame notion. teaching the 

The perſon, Dr. Wallis undertook to teach, was Mr. Danie! Bi have a na 


Whaley of Northampton, who was very ingenious, and fo far, ers the per 
at leaſt a mathematician, as to draw pictures, whereby he was Boughes, pt 
already accuſtomed to obſerve and imitate thoſe little niceties in and fo by de 

Mt what he 


a face, without which, it is not poſſible to draw a picture well: 
Once he could have ſpoken, tho ſo long ago, that 5 ſcarce re. 
membered it; but having about five years of age, loſt his hear- 
ing, he by conſequence loft his ſpeech alſo, net at once, but gra- 
dually in about half a year's time, ſo that his dumbneſs did nit 
originally proceed from any indiſpoſition in the organs of ſpeech 


but was a Coniequence of his want of hearing: And tho' af a 
Poul c 


o learn. 
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poſlible to teach him ſo to ſpeak as to be underſtood, yet not 
with that accuracy, that a critical ear might not eaſily diſcern 
ſome failures or little differences from the ordinary tone; be- 
fides, the ear being ſo neceſſary to guide the tongue, it is not 
teaſonably to be expected, that he who cannot hear, tho he 
may know how to ſpeak truly, ſhould yet perform it ſo accu- 
ately, as if he had all the advantage of his ear: Nor could 
t be expected, that he ſhould be able to make ſo great uſe of 
ſpeaking as others do, as he cannot hear what others ſay to 
him, nor expreſs his own thoughts to them ; and tho' he might 
in time diſcern, by the motion of the lips, what 1s ſaid to him, 
jet this cannot be expected, till he is ſo far maſter of the lan- 
puage, as that by a few letters known, he may be able to ſup- 
ply the reſt of the word, and by a few words, the reſt of the 
ſentence, or at leaſt the ſenſe of it by a probable conjecture, 
is the caſe in deciphering letters; and yet the eye cannot 
aQtually diſcern all the varieties of motion in the organs of 
ſpeech, many of them being internal: As to the other part of 
the deſign, vis. the underſtanding of a language, there ſeems 
o be no reaſon at all to doubt, but he might attain this as per- 
{ly as thoſe that hear, and write it as well. 

The method to be uſed in the teaching a dumb perſon to 
peak, is as follows; you muſt firſt, by the moſt ſignificant ſigns 
you can deviſe, make him underſtand the poſture and motion 
of the tongue, lips, and other organs of ſpeech, in forming any 
found; which, it he hit right, you are to confirm him 1n it, 
md if he mils, to ſignify to him in what he differed from your 
direction, and to what circumſtances he mult attend to correct 
it; and it would be in vain to enter upon this taſk without ex- 
atly confidering, and being perfectly maſter of the accurate 
trmation of every ſound in — As to the method of 
teaching the language, begin with ſuch actions and geſtures, 
have a natural fGignificancy ; and from them, or ſome few 
ons the perſon himſelf had before taken up to expreſs his 
thoughts, proceed to teach him the meaning ot ſomething elſe, 
and ſo by degrees to other things; and this in ſuch a method, 
0 what he knows already may be a ſtep to what he is next 
learn. | 
This gentleman, Mr. Whaley, at a mecting of the Royal 
oeiety, May 1662, pronounced diſtinctly ſuch words as were 
Propoſed to him, tho not with the uſual tone or accent, yet 
P48 cafily to be underſtood ; he did the like ſeveral times at 
Ubite-Hall, in the preſence of his majeſty, his highneſs prince 
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. given them Poliſb terminations: Theſe mines belong to 
the king of Poland, and are one of the beſt branches of his re- 


(cue, and there are 1000 men employed in them: They keep 


bree horſes always below, for carrying the ſalt from the pla- 
(es where it is dug, to where it is drawn up by the abovemen- 
tioned wheel and ropes, turned round by a horſe above 
ound : The horſes, after being a while under ground, grow 
ind from the ſharpneſs of the ſalt, and their hoofs grow as 
bng again as they do uſually, near a ſpan long: Beneath are 
certain fale-ſprings, whence the ſalt-water is conveyed by chan- 
el to ſeveral places where it is boiled to ſalt. 

In the deſart of Podolia, near the Joriſthenes, is a ſalt - lake, 
whoſe water is evaporated by the ſun's heat, and turned to falt, 
like ice. 

The Way of making Vinegar in France. Phil. Tranſ. N* 61, 


P- 2002. 
. take two large caſks, at the bottom of each the 
put a trevet of a foot high, and as large as the caſk will 
bos of : On this trevet they put vine twigs, on which a ſub · 
face called rape is laid, with which they fill both veſſels 
„chin half a foot of the top; and this rape is no other 
an the wood or ſtalks of the clufters of grapes dried and 
ed from the grapes; and the trevet and vine- branches are 
| pu at the bottom of the caſks, to keep the rape from 8 
vr it is this rape which alone heats and ſours the wine; t 
ss veſſels being almoſt quite filled with the rape, one of 
Neem eis filled up with wine, and the other only half full for 
er time; and half the wine in the full veſſel is drawn off 
ery day to fill up the other, and thus they fill and empty the 
reflels by turns; generally, in two or three days, the half fil- 
ec vec! begins to heat, and this heat encreaſes for ſeveral 
ccceding days till the vinegar is perfectly made, which the 
workmen know by the ceafing of the heat: In ſummer 1t 18 
the work of 15 days; in winter it proceeds more ſlowly, and 
n e rtion to the degree of cold: When the weather is hot - 
lt, the wine muſt be drawn twice a- day from one veſſel to 
Ihe other; it is only the half filled caſk that heats, and as ſooy 
ks you have done filling, its heat ceaſes for that time, and the 
ther caſk begins to heat: The full veflel is quite open a-top z 
but that half full has a wooden cover: The beſt wine makes 
be beſt vinegar; and yet good vinegar is made of wine that is 
Purned : The wine, in changing, leaves a certain greaſe, _— 
icks 
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Ricks partly to the ſides of the caſk,. and partly to the rape, & 

that if, the rape is not cleanſed once every year, the wine turns to 
a whitiſh liquor, which is neither wine nor vinegar: At the 
time of pouring the wine out of one veſſel into the other, there 
ariſes a ſcum on the top, which muſt be carefully taken off; In 
caſks, that were never uſed for this . vinegar is made 
more ſlowly, than in thoſe already uſed. 

The rape as ſoon as it is ſeparated from the grapes, which is 
done immediately after the vintage, is 4 put up in barrels 
leſt it take air, without which it would heat and be ſpoiled: There 
18 no other way of preſerving rape that has once been uſed, than 
drowning of it, that 1s, filling the veſſel wherein 'tis contain'd with 
wine or vinegar: Rape will ſerve a year, providing care be taken 
of cleaning every morning with a piece of Jinnen, the greaſe a 
the ſides of the veſſel, and with a little broom, that which 
ſwims on the top of the liquor; it may be freed of its greaſe 
with water, by rubbing it between the hands ; the nature of this 
greaſe is not hitherto known: Some are {aid to make vinegar 
with phlegm of wine after diſtillation, 


Preumatical Experiments; by Mr. Boyle. Phil. Tranſ. Ne 6: 


p- 2011. 


1 PO N putting a duck into the receiver of an air pump, and 
MN exhauſting the air, in the ſhort ſpace of a minute ſhe 
appeared much diſcompoſed, and between that and the ſecond 
minute, her ſtruggling and convulſions increaſed ſo much, that 
ſhe ſeemed to be expiring ; ſo that notwithſtanding nature tus 
enabled water-fow] to continue for ſome time without reſpira- 
tion under water, yet they are not able to hold out conſiderably 
longer than a hen or other land- fowl: This duck being revived 
by the admiſſion of freſh air, and again ſhut up in the fam: 
receiver with the air in it, continued five times as long as be. 
fore, without being difordered : Upon putting a 4 into 
the ſame receiver, Rebe the end of the firſt minute, ſhe gar 
manifeſt ſigns of being much diſordered, and in two minutes 
her convulſions oblived us to let in the air, whereby ſhe quick) 
recovered : When the receiver was pretty well exhauſted, Ihe a 
peared manifeſtly bigger, than before the air was withdram 
eſpecially about the crop, tho' that was very turgid before; tit 
fame duckling was ſhut up very cloſe in the {ame receiver for fu 
minutes without growing ſick 4 her impriſonment. 
Including a viper in a {mall receiver, as the air was exhauſted 
ſhe began to ſwell, and afforded theſe phænomena. 1. It #7 
x we 
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| ood while after ceaſing to pump, e'er the viper began to ſwell 
5 much, as to be made to gape. 2. She continued above two 
bours in the exhauſted receiver and gave ſigns of life. 3. After 
ſhe was once ſo ſwelled, as to be obliged to open her jaws, ſhe 
BY ippcared {lender and lank again; and yet very ſoon after ap- 
"WY peared to {well-again and * her jaws wide as before.  Includ- 
Ing a viper in the leſſer ſort of recetvers, and exhauſting the 
air, the viper moved up and down, as if it were to ſeek for air, 
ind after a while foamed a little at the mouth; the body did not 
lwell confiderably, and her neck leſs, till a good while after 
he exhauſtion z but afterwards her body and neck grew prodi- 
gioully tumid, and a tumor appeared on E An hour and 
a halt after exhauſting the receiver, the diſtended viper gave 
VB manifeſt figns of life, but none afterwards ; the tumor reached to 
LS the neck, but did not ſeem to affect much the under jaw; both the 
teck and a great part of the throat held between the eye and the 
candle, were be enough, where the ſcales did not inter- 
pole: The jaws remained wide open, and a little diſtorted ; 
the Epighottss with the Rimula laryngis or Glottis, which re- 
mained gaping, was protruded almoſt to the farther end of the 
lower jaw: _ re-admitting the air at the end of 23 hours, 
the viper's mouth was preſently cloſed, tho' ſoon after it opened 
gain, and continued to for a Jong time; and on ſcorching or 
pinching the tail, ſhe gave ſome ſigns of life. Including an or- 
dinary common ſnake, together with a gage, into a 1 
A receiver, which being exhauſted of air, was laid aſide in a 
place, where it continued from 10 or 11 in the forenoon, till 
about nine next morning, tho he ſeemed to be dead, and gave 
no ſigns of life upon ſhaking che receiver, yet on holding the 
lass at a convenient diſtance from a moderate fire, in a little 
une he gave ſigns of life, and even exerted his forky tongue; 
and in this * he was left till next day in the afternoon, 
when he was found paſt recovery, and his jaws, which were for- 
merly ſhut, gaping exceeding wide, as if ſtretched open by ſome 
external force. : f 
Including a large frog in an exhauſted receiver, ſhe continued 
ive about two hours, ſometimes moving from one fide of the 
receiver to the other; the animal ſwelled, and did not appear by 
ay motion of her throat or thorax to breathe ; her head was not 
much ſwelled, nor her mouth forced open: After remaining 
there above three hours, and perceiving no ſigns of life in her, 
the air was admitted, and her tumid body was ſhrunk very much, 
and being taken out of the receiver, ſhe appeared quite dead, 
Vox. f LI but 
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but laid on the graſs in a garden all night, the next morni 
the was found alive : Putting a frog into à ſmall receiver, about 
II in the forenoon, and exhauſting the air, and turning the cock 
under water, it took in about 13 5 ounces of water, and the fro 
continued in the receiver, all the while under water, lively 
enough till about 5 in the afternoon when it dy*d : The frop 
ſeemed not at firſt to be much altered by the exhauſtion of the 
air, but continued breathing both with her throat and lungs. 
Including in a pretty large receiver a couple of frogs newly tz 
ken, ung them not above an inch long, the other very large; 
whilſt the air was exhauſting, the lefler frog ſkipped up and 
down in a very lively manner, and clambered up feveral times 
the ſides of the receiver; but in a quarter of an hour he lay 
dead, with his belly upwards; the large one held out half a 
hour, tho? he began to ſwell much on the OY the ait 
and to Jeap up and down in the receiver, as it was exhauſting: 
Shutting a little frog into a ſmall 3 receiver, on the firl 
pumping, ſhe was lively enough, but when the air began to be 
conſiderably withdrawn, ſhe appeared to be much difordered, 
and after the receiver was taken off, the frog was alive and con- 
tinued to appear ſo near an hour, tho' the abdomen was very 
much, and the throat ſomewhat diſtended ; at the end of; 
hours after the removal of the receiver from the pump, the air 
was admitted, upon which, the abdomen, which then was 
ſtrangely. ſwelled, did not only ſubſide but ſeemed to have 2 
reat cavity in it, as alſo the throat proportionably, which con- 
0 after the frog was dead: Upon conveying ,a large trop 
into a proper receiver, and exhauſting the air, her body wi 
gradually diſtended ; the receiver with the gage was kept under 
water near 7 hours, at the end of which, the receiver was fou 
tight, but the frog dead and exceedingly ſwelled, upon admit 
ting the air, ſhe became more hollew and lank than ever. 
* I order to try, whether animals, that had lately been accu 
torfied to live, either without any, or without a full reſpuration 
would not be more {lowly killed by the want of air, than other 
which had been longer uſed to a flee reſpiration ; a kitten, that 


had been kittened the preceeding day, was put into a {mall t 
ceiver, in 4 minute or a little more, after the air began to be 
firſt exhauſted, the little animal, that in the mean time u 
gaſping and had ſome violent convulfions lay as dead; but on 
admitting the air, it immediately gave ſigns of life, and beit 
taken out of the receiver, quickly recovered: Another of the 
lame litter being put into the ſame receiver, it ſoon began 
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have convulſions, after which it lay as dead; and tho' the 

ing was continued, and the engine ſeemed not to leak, yet \ 4 
kitten began to ſtir again, and after a while had ſtronger and 
more general convulfions than before, till, at the end of full fix 
minutes after the firſt exhauſtion of the air, the animal ſeemed 
quite dead, and taken out of the veſſel, it lay with its mouth 
open, and its tongue lolling out without any ſenſible breathing 
and pulſation, but pinching him made him give immediately 
ſome ſigns of life, tho' there was ſtill no ſenfible motion of the 
heart or lungs ; but afterwards gaping and fetching his breath in 
an odd manner, and with much ſtraining, as fœtus's are ſeen to 
do, when cut out of the womb, in about a quarter of an hour 
he recovered gradually: Incloſing a third of the ſame litter in 
the ſame receiver, it was obſerved, that ſeveral violent dea 
tions, at the ſecond or third exhauſtion, ended in a ſeeming deat 

in about a minute and a half: A while after, tho' the pumping 
was continued, the kitten gave manifeſt figns of life, after ſeve- 
ral convulſions, as great as thoſe of the firſt fit; in ſeven minutes 
Aer working the pump, the air was let in, but tho* it was 
taken out of the receiver, and Aqua Vitæ poured into its mouth, 
yet it died. By theſe experiments it appears, that theſe animals 
continued thrice longer in the exhauſted receiver, than other 
mimals of that bigneſs would probably have done. 

Putting ſome water into an open tube, and ſuffering the air to 
eſcape in an exhauſted receiver, the water did not ſeem to loſe 
ts bulk in any ſenſible degree. Falling a tube, ſealed at one end 
with water, and 36 inches long, and inverting it into a glaſs 
refle], leſs than 2 inches in diameter, and but little more than 
inch in depth; conveying theſe glaſſes into a fit receiver, and 
de air being leiſurely exhauſted, and gently re- admitted, the 
Many bubbles that had aſcended, during the operation, formed 
+top an aerial aggregate, amounting to 4, of an inch. Preſent] 
after, another tube was filled with the ſame water, and lanes þ 
ad the water being let fall to the ſurface of that in the veſſel, and 
Wear let in again, the water was driven up to within +, of an inch 
i the yer top: The tube for meaſuring air concealed in water, 
"8 43 + inches above the ſurface of the ſtagnant water; the air 
ullettcd out of the bubbles at the top of the water was the firft 
ine better than 4 of an inch, and the water in the pipe ſubſid- 
fd 25 low as the ſurface of the ſtagnant water; the ſecond time, 
ay + 2nd g, and it ſubſided to 4 or 5 inches above the ſurface of 
water in the open veſſel: It muſt be obſerved, that the air 
the top of the tube did poſſeſs more room than its bulk did ab- 
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folately require; becauſe it was ſomewhat defended from the another 
fare of the atmoſphere by the weight of the ſubjacent cylinder ver, wer 
of water, which might be about 3 or 4 foot long: Having pro. it did no 
vided a clear round glaſs 3 + inches in diameter, with a fem meaſyre 
9 inches long, which was melted within an inch of the top, at ard it la. 
the flame xr lamp, and drawn out for two or three inches az rer, it b 
fender as a crow's quill, that the decrement of the water, on the air again 
receſs of the air lodged in its pores, might the more eaſily be times, it 
obſerved and eſtimated; above this flender part of the pipe, the any harn 
baſs was of the ſame largeneſs, with the reſt of the ſtem, that a recetvet 
the aerial bubbles aſcending thro* the ſlender part, might there water; tl 
find room to break, and fo prevent the overflowing, or loſs of repreſs th 
any part of the water; after filling this veſſel, not without ſome Upon ſul 
difficulty, till the liquor reached the top of the lender part, where former, 1 


not being uniformly enough drawn out, 1t was ſomewhat broader rece1 ver. 


than elſewhere, it was conveyed together with a pedeſtal, her- Into a 
on to reſt, mto a high receiver, oy exhauſting ihe air, numerous near a pit 
bubbles diſcovered themſelves aſcending nimbly to the upper part water, w. 
of the glaſs, where they made a kind of iroth or foam: hisdone, WWF gudgeon, 
the pump was ſuffered to reſt a while, to give the aeria] particles, air, to 1 
lodged in the water, time to diſentangle themſelves and emerge, WW tho' ther 
which when they had done a pretty while, the pump was — yet the re 
again, to prevent any air's getting in to ſo large a receiver: This WW much air, 
alternate pumping and reſting laſted for a conſiderable time, till diſcharge 
at length, the bubbles began to be very rare; after which, tie number of 
external air was let into the receiver, and tho a great number adhere te 
of bubbles had eſcaped: out of the water, the difference of the WF ifthey we 
water's height did not amount to above, if ſo much, as a hairs WW with bubt 
breadth ; and the chief operator in the experiment profeſſed, that WWF quickly il 
for his part, he could not perceive any difference at all. little reſt. 
© "Filling a glaſs of the ſame ſhape, and much of the ſame big: before he 
neſs, 59 red wine, and placing it on a convenient pedeſtal u tazt he n 
a high receiver, ſome of the air was exhauſted; and in a lit would be 

tune, there emerged thro” the ſlender pipe, ſuch a number d with his 
Bubbles darted as it were upwards, as was both agreeable and 5. He ſec 
furpriſing to the ſpectators, and they aſcended very ſwiftly ir put in: A 
upwards of a quarter of an hour. | | amoſt fre 
Upon putting an oyſter into a very ſmall receiver, and keeping ſome what 

it there long enough to have ſucceſſiwely killed three or four bia after, he 
or beaſts, Sc. it was not killed, nor, for ought could be pe- opening tl 
ceived, confiderably diſordered, only at each ſuction, the alt, filled the e 
contained between the two ſhells eſcaped: at their joining, e dhe fill {i 
was concluded from the foam: About 24 hours after, this an ad convey 


another 


\ 
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another oyſter, , that had been pur at the ſame time into the recei- 
ver, were alive: Putting a craw-fiſh. into a pretty large receiver, 
it did not ſeem to be much diſordered, till the air was in great 
meaſure pumped out, and then its former motion preſently ceaſed, 
und it lay as dead; upon admitting a little air into the recei- 
ver, it began preſently to move a-freſh, and on withdrawing the 
air again, it became motionleſs; having repeated this two or three 
times, it was taken out of the receiver, without having ſuſtained 
ary harm: Putting an oyſter into a vial full of water included in 
areceiver, that the motion of the bubbles might be ſeen thro the 
vater; this oyſter was ſo ſtrong, as to keep itſelf cloſe ſhut, and 
repreſs the eruption of the bubbles all the time of the experiment: 
Upon ſubſtituting: a more vigorous craw-fiſh in the room of the 
former, in ſpight of all the pumping, it continued moving in the 
receiver. 

Into a receiver, ſhaped almoſt like a bolt-head, contains 
near a pint by eſtimation, and its globular part almoſt filled with, 
water, was put- at the orifice, which was pretty large, a ſmall 
gudgeon, about three inches long; after exhauſting very well the 
ar, to 19 or 20 parts of contained air; it was obſerved, 1. That 
tho there appeared a great number of bubbles about the fiſh; 
yet the reſt of the water, notwithſtanding the withdrawing of fo 
much air, emitted no froth, and but few bubbles. 2. The fiſh 
diſcharged both at his mouth and gills, for a long time, a great 
number of bubbles ; and whenever he lay ſtill, new bubbles would 
adhere to many parts of his body, eſpecially, his fins and tail, as 
they were generated there; ſo that he would appear all beſet 
with bubbles; and if he was obliged to move or {wim, he would 
quickly ſhake them off, and as ihe recover them again, open a 
little reſt. 3. He gaped and moved his gills all the while, as 
before he- was hed; tho' towards the end, it often 
that he neither took in, nor emitted any aerial particles that 
could be perceived. 4. After a while, he lay almoſt conſtantly 
with his belly upwards, and yet in that poſture ſwam briſkly. 
5. He ſeemed, after a while, to be more lively, than when firſt 
put in: About an hour and a half after being incloſed, he was 
almoſt free from bubbles, with his belly upwards, and ſeeming 
ſomewhat tumid, but lively as before : But in about an hour 
alter, he ſeemed to be motionleſs and ſomewhat till * 1 
l the receiver under water, which ruſhed in, till it had 
hiled the empty part of the ball, and the greateſt part of the ſtem, 
the fiſh ſunk to the bottom with all the ſigns of life imaginable, 
ud conveying him thro! the pipe into a baſon of water; he lay for 
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ſome hours on one fide or the other, without being able to ſwin 
or lie on his belly, which appeared very much ſhrunk: All the 
aſon of water, tho he moved his 
gills, as before he had been incloſed, yet he emitted in thi 


while he continued in the 


new water no bubbles, and at length he was able to lie conſtant] 


on his belly: He lived in the baton eight or ten days, tho' ſeveril 


dgeons died in much leſs time. 


other gu 
A bal bird, with the abdomen opened almoſt from ſide to 
fide without hurting the guts, was put into a ſmall receiver, 
wrought, continued for ſome time without 
iving any ſigns of diſorder ; but about a minute and a half from 
he beginning of the exhauſtion, it began to have convulſive mo- 
tions in the wings, and at the end of two minutes it was found 
dead; and yet no remarkable alteration was obſerved in the lungs; 
and the heart, or at leaſt its auricles, were found beating, and 
continued ſo for a while after: Upon making two incifions on the 
at the two lobes of 
the frog by the legs 
deal of air, the ani. 
mal ſtruggled very much, and ſeemed to be much diſordered; and 
after the receiver was well exhauſted, it lay {till for a while as 
if dead, with the abdomen and thigh very much ſwelled, as if 


and the pump bein 


abdomen of a large frog, in ſuch a manner 
the lungs came out thereof, and r 
in a ſmall receiver, and exhauſting a g 


forcibly diſtended by ſome rarified vapour or air; but as u 


putting in the frog, one of the lobes was almoſt full, and the other 


almoſt ſhrunk up; ſo they continued, after the receiver had been 


exhauſted; but upon the admiſſion of the air, the body ceaſed to, 


be tumid, and the ſwelled lobe appeared ſhrunk up like the 

other, and the receiver being removed, the frog preſently re. 
vived, and quickly began to fill the lobe again — air. 

The heart of an eel being taken out, and laid on a plate of 
tin in a ſmall receiver, it was perceived to beat there as in the 
open air, and exhauſting the veſſel, the heart grew very tunud, 
and here and there emitted little bubbles, yet it continued to 
beat as manifeſtly as before, and ſeemed to be more quick: 
The heart of another cel, after being included in a receiver, 
firſt exhauſted, and then ſecured from leaking, appeared 
tumid, and continued to beat there near an hour; after which, 
finding its motion very ot by, breathing a little on that 
part of the glaſs where the heart lay, it ſoon recovered its mo- 
tion; and thus it could always be renewed by the. application 
of a little warmth after. three hours, a bubble between the 
heart and the auricle, ſeemed to have now and then a little 
tremulous motion, but it was ſo faint, that no warmth co 
quicken it, nor the admiſſion of the external air. 
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In order to compare the times, in which animals die by with- 
drawing the ambient air, and by being ſuffocated in water, 2 
oreen-finch, with his legs and wings tied to a weight, waz 
ntly let down into a glaſs body filled with water; and in half 

2 minute, it was found quite dead; à ſparrow was tied to 
the ſame weight, and let down after the ſame manner; but 
tho it ſeemed to be more vigorous under water than the other 
bird, yet in half a minute it died: Holding a mouſe by the 
tail under water, it emitted ſeveral bubbles of air from its 
mouth, and as a ſpectator affirmed, from one of his eyes; 


being taken out in ſomething more than half a minute, he re- 


tained ſome motions, which proved to be convulſive; and at 
laſt died: Upon tying a contiderable weight of lead to the 
body of a dack, and putting her into a tub full of clear water, 
where ſhe continued for a minute quietly enough, but after- 
wards ſhe appeared much diſordered ; in two minutes ſhe was 
taken out, and found alive; immerging her a ſecond time into 
other freſh water, ſhe emitted ſeveral bubbles at her beak and 
noſtrils, and continuing above two minutes in the water, the 
began to ſtruggle very much; after four minutes, the bubþles 
were fewer, and then ſhe began to gape, without emitting any 
bubbles ; and thus ſhe continued gaping for fix minutes, when 
all her motions appearcd to ceaſe, and her head to hang down, 
and after ſeven minutes ſhe was found quite dead; 10 that this 
water-fowl could not live in cold water, without taking in freſh 
air, above fix minutes: A weight was tied to a duckling's legs, 
and being let down into a tub of water, the greateſt part of L 
time of her being immerſed, ſhe emitted many bubbles at 
her noſtrils, and ſtill more from a certain part about her head, 
equally diſtant from her eyes, and nearer the neck; after much 
ſtruggling and frequent gaping, ſhe had ſeveral convulſions, 
and drooped her head, _ — in three minutes ſhe became 
motionlets, and at the end of four minutes ſhe was found dead: 
A viper that was kept ſo many hours in an exhauſted receiver, 
till it was concluded to be quite dead, was kept all night in a 
glaſs· body on a warm digeſtive furnace, and it was found next 
morning very lively; finking her with a weight into water in a 
tall glaſs receiver, with a cork fitted to its orifice, in an hour 
and a quarter ſhe often exerted her black tongue, and in four 
hours the appeared to be alive, ſwimming all this while in the 
vater; after ſeyen hours ſhe appeared quite dead. Though 
lome of the 'above mentioned animals ſeem to have been a 


ine ſooner deſtroyed by drowning, than by the 4ir-pump, yet 
that 
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that is no certain proof, that ſuffocation kills ſooner than th IF 
want of air; for in drowning, that which deſtroys, is at the _—_— 


very firſt, and all at once, applyed in its full vigour; where ome ite 
pie? rae cannot at once be deprived of their air, but by or Inclu 
grees; fo that to the very laſt, the receiver will not be entirely p 4995 


exhauſted; for having expreſſy provided a very ſmall receivet, 
that could be 2 at one ſuction, a mouſe was killed in diſtende 


it in Jeſs than half a minute. =p = 
A- Continuation the Pneumatical Experiments ; . ed t 
2 — 4 Phil. Tranſ. N“ 63. EO . 7 ee 

PON putting a linnet into a receiver, the glaſs was well 15 * 


cloſed with cement and a cover, and no air was exhauſt 
ed, nor any new air admitted, yet it continued there for three 
hours; and tho' it ſeemed a little fick, yet being afterwards 
taken out, it recovered and lived ſeveral hours; from the 
fame receiver having exhauſted half the air, and putting 3 
linnet into it, and the air, as appeared by a gage, continuing in 
the ſame ſtate, it lived an hour and a quarter before it ſeemed 
to be in any danger, and on admitting the air it recoverech 
and being taken out into the open ait, flew away: Includ. 
ing in a receiver a lark, with a gage, by which it appeared 
that of the air was exhauſted, the bird was then oblerved 
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to pant much, and a little after, it ſell into convulſions, and f An 
before the air could be admitted, it died: Preſently after, g . 

utting into the ſame receiver a green finch, and exhauſting Wl vin res 
half the air, as appeared by the gage; in a minute after, the WWF bor 
bird was obſerved to be very fick, and after the evacuation of: Wl, cat. fr 
certain ſubſtance by the mouth, it ſeemed to recover, and con vile in + 
tinue pretty well, yet ſtill panting; and at the end of four mi. . 
nutes, growing very fick, ſhe vomited again, and recorered oof i 
very much; at the end of a full quarter of an hour from tne I ar 1 
firſt exhauſting the receiver, the bird appeared to live: A vl bs 
per was included, together with a gage, in a portable receive, 1 1 
and exhauſting the veſlc], ſecuring” it againſt the regrels of the eps: and 
air, the impriſoned animal was obſerved not only to be alin, pankicn ſon 


but nimbly to exert its tongue, about 36 hours, after it uuf did not fi 


firſt ſnut up; after 60 hours it appeared very dull and fung m 

and not likely to live much longer; next day, it was fou Par 
ſtone dead, with its mouth wide open, and the air was found tle milk be 
exhauſted to four parts in five. Petuoully, . 


Travellers obſerve, that on high mountains, they are oblig wt above th 


ed to fetch their breath oftner than uſual ; and it may be — ſerved to 
fc 1nqui!), , 


l. 
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quiry, whether this be owing to the thinneſs of the air, or to 
ſome ſteams in it, ſuch as ſulphureous exhalations, | 

Including a mouſe in a fine limber and clear bladder, and 
putting both into a receiver, the air was gradually exhauited, 
and that in the bladder »4 ways ee 4 expanded itſolf, and ſo 
diſtended the bladder, Cat y the rarefaction, the air was be- 
come unfit for reſpiration, and the animal ſeemed to be in dan- 

r; whereupon admitting the air into the receiver, it com- 
2 the ſwelled bladder to its ſormer dimenſions, and con- 
equemly the included air was reduced to its former denſity, 
by which means the fainting mouſe was quickly revived, 

Taking a number of tadpoles, and putting them in water into 
2 portable receiver, at the firſt exhauſtion of the air, they roſe 
to the top of the water, tho moſt of them ſubſided again, till 
they were raiſed by the next exhauſtion; they ſeemed by their 
vriggling motion to be very much diſcompoſed; the receiver 
being exhauſted, they continued moving on the ſurface of the 
water, and ſome of them endeavouring to dive to the bottom, 
were foon buoyed up again; ina licele more than an hour, 
ey were all motionleſs, and lay floating on the water; and 
on opening the receiver, and admitting the air, they preſently 
ſunk to the bottom, but none of them recovered. 

Upon including four or ſive of thoſe odd aquatic inſects, of 
which gnats are generated, with ſome of theit water, in a ſmall 
glas receiver, which being exactly cloſed, was kept in a ſouth 
window, where thoſe little animals continued to ſwim up and 
down for ſome days, after which, they put off their Exuviæ, 
or caſt-ſkins, and — perfect gnats; and they lived a good 
while in this thin medium, till hunger or cold deſtroyed them. 

Putting the warm blood of a lamb or ſheep in a wide · mouth d 
glaſs into a receiver, it was a great while after exhauſting the 
ur, that the more ſubtile parts of the blood began to force 
their way thro' the more clammy and viſcid parts, and ſeemed 
to boil in large cluſters, ſome as big as large beans or nu!» 
wegs; and ſometimes, the blood was ſo volatile, and the ex- 
pantion ſo great, that it boiled over the containing glaſs, tho” 
t did not All at firſt putting in, a quarter of it: Including 
me warm milk from the cow in a cylindrical veſſel, four or 
fre inches high, when the external air was fully withdrawn, 
le milk began to boil, and that fot a: good while, and ſo im - 
fetuoully, that it ran over the containing glais, tho“ there were 
wt above two or three ounces of liquor in it; and gall was 
Olerved to be much moredifpoſed to fell, which is agreeable 

Yor. I. M m to 
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to the viſcidity of its texture: The defign of making the WM mercuri 
receeding experiments was to determine, whether the little ſealed; 

bubbles, appearing on the removal of the external air, do 6 Wlf refpedt | 
diſtend the veſſels of animals, eſpecially the ſmaller, as to than dy2 
cauſe obſtructions, and ſo ſtop the circulation of the blood; and more, b 
what ſeems to confirm that it does, is that a bubble was once Wi change 
obſerved in the aqueous humour of one of the eyes of a viper, ſealed p 
included in an exhauſted receiver; and that particles of air Wi bellows, 
are contained, not only in the blood and other juices, but alſo Wi other ex 
in the ſofter parts of the body, it was obſerved that upon put. bird, incl 
ting the liver and heart of an eel, after cutting them a-crols, n hour: 
into a receiver, and exhauſting the air, the liver was manifeſtly aud diffic 
ſwelled, and at the place of incifion ſeveral bubbles efcaped, WF half more 
and on the admiſſion of the external air, both theſe parts pre- Wl bly altere 
ſently ſhrunk, glaſs phi⸗ 

A young mouſe was included in a round vial with a wide Wi 2nd in th; 
neck, on whoſe upper part a fine thin bladder was ſtrongly ing provi 
tied, out of which 15 air had been carefully expreſſed, and it, the ph 
putting it into a receiver, with a mercurial gage; the air was Wi and held 


gradually pumped out to a fourth part, as appeared by the Wi drooping ; 

age, and the air, expanding itſelf in the phial, ſcemed to WW ſo that thi 

ave blown the bladder half full, and the mouſe was very ¶ vut of the 
much difordered ; but upon re-admitting the air into the re- Wi ftrained tc 
ceiver, the animal recovered; a little after, the experiment Wi wards, be 
was repeated, and the air was by the gage reduced to its for: minute or 
mer degree of rarefaction, and the mouſe was kept in that thin To ſhey 


air four minutes, after which it appeared to be fick, and ws Wh diſtillation 
recovered again with difficulty: Conveying him again, after I and fpiricu, 
{ome reſpite, into a receiver, and reducing the air to its former Wi blood in h. 
degree 5 expanſion, he was kept there 2 a full quarter of n WWF glaſs phi, 
hour, without any diſorder ; and in ſome time again, after re- ¶ emit from | 
collecting his ſtrength, he was re-conveyed into the rece1ver, be unſtop 

and pumping out the air, till the mercury in the gage was hall Wi imoke wall 
an inch lower than in the former experiments, the animal WW but plentify 
was not diſcompoſed for a full quarter of an hour, and three WF Hment may 
exhauſtions more were made, before he ſeemed to be affected. carry off in 
afterwards, the air being admitted into the receiver, the mou in this expe 
was ſpeedily revived. And theſe experiments of accuſtomin may give th 


animals to the pump ſeemed the more conſiderable, becaue f keility to « 
the air, in which the mouſe lived all this time, had been .de to be ol 
fected with the excrementitious effluvia of its body. F ped 2 ſuffici 


| Having conveyed a mouſe of an ordinary fize into an of umes, w 


glaſs, fitted with a long and broad neck, in which mw certain m 
melt 
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mercurial gage, the upper part of the neck was hermetically. 
ſealed; and tho", on account of the largeneſs of the veſſel in 
reſpect of ſo {mall an animal, he ſeemed to be rather drooping 
than dying at the end of the ſecond hour; yet in half an hour 
more, he was thought to be quite dead, and there was no 
change in the height of the mercury, but breaking off the 
ſealed part of the glaſs, and blowing in freſh air with a pair of 
bellows, the gaſping animal revived, tho! but flowly : Such an- 
other experiment was made with the like ſucceſs on à ſmall 
bird, included with a gage in a receiver; the bird in about half 
an hour appeared to be ſick and drooping, and the faintneſs 
and difficulty of breathing encreaſed for about two hours and a 
half more, when the animal died, tho' the gage was not ſenſi- 
bly altered: Having hermetically ſcaled up a ſmall bird in a 
glaſs phial, in a few minutes it began to be fick and to pant, 
and in that condition it continued halt an hour; and then hay- 
ns provided a veſſel of water with ſal-armoniac newly put into 
| WJ it, the phial with the fick bird was immerſed into the water, 
ud held chere for fix minutes, without ſenſibly reviving the 
Looping animal, who continued to pant exceedingly as "> : 
b chat this remedy proving ineffectual, the phial was remove 
out of the water, and the bird ſome time after, as was foretold, 
trained to vomit, which was followed by evacuations down- 
t WY vards, before ſhe quite expired, which happened within a 
- WY minute or two of a full hour, aſter her firſt impriſonment. 
' To ſhew the uſe of air in reſpiration, there was made by 
s WY diſtillation a blood-red liquor, conſiſting chiefly: of ſuch ſaline 
ud ſpirituous particles, as may be obtained from the maſs of 
« WY dlood in human bodies; this liquor is of ſuch a nature, that if 
. 8146 phial, half filled with it, be kept well ſtopped, it will 
-enit from it no ſmoke or viſible exhalation ; but if the phial 
„ee unſtopped, in a quarter of a minute or leſs, a copious white 
oke will ariſe, not only filling the upper part of the glaſs, 
ber plentifully diſcharging itſelf into the open air: This expe- 
ment may ſerve to illuſtrate the office of the air, which is to 
|; carry off in E&xſpiration the fuliginous ſteams of the lungs; for 
en this experiment, it is plain that the mere contact of the air, 
v8 47 give the corpuſcles of moiſt bodies a peculiar volatility, or 
cility to emerge in the form of ſteams; and here two thin 
ae to be obſerved, one is, that when the phial bas lain ſtop- 
ped a ſufficient time, the upper half of it will appear deſtitute 
o-tumes, whereof the air, it ſeems, only imbibes and retains 
certain moderate quantity; which may in ſome meaſure 
. : m 2 accoum 
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account ſor air not being for any long time fit for reſpiration, 
that is entirely clogged with ſteams, that action requiring fre- 
quent ſupplies of freſh air; and alſo account for the unſto 
Phial, not emitting any viſible ſteams in Vacuo; whereas, when 
the air is by degrees admitted, the fumes are preſently raiſed. 

Having included two white ſnails without ſhells, of different 
fizes, one an inch and a half, the other, an inch in length, into 
a ſmall portable receiver, carefully exhauſted; and ſecured 
againſt the return of the air; it was obſerved, that both the 
Mails alternately exerted and retracted their horns, and that 
they emitted from their bodies at the ſame time a great many 
bubbles; after ſome hours, tho* not o ſoon as forme animals, 
they appeared motionleſs, and much ſwelled; the mwardparts 
of their bodies were entirely vanifhed, and they ſeemed 4 
couple of full blown bladders; and on the admiſſion of the air 
they immediately ſhrunk, as if the bladders had been prick'd, 
and ſuffered the air to eſcape, but neither of them, after that, 
gave any figns of life. | | | 
VU Upon putting into a receiver an eſt, and exhauſting the air, 
he continued alive in it for 48 hours, but his belly appeared 
2 little ſwelled ; his under jaw moved the firſt night, but not 
the day and night following; upon opening the receiver under 
water, it was obſeryed, that about half the air had been ex- 
hauſted; as ſoon as the water was impelled into the glaſs, 
the animal that was before dull and aue, ſeemed to be 
ſtrangely revived, 

Having ſhut up a leech together with ſome water in a pot. 
table receiver, the air was exhauſted, and the receiver being 
removed to a lightſome place, the animal, as was expected, 

eld under water, and there emerged from ſeveral parts of iu 

y a great many bubbles; yet bo leech did not ſeem to be 

much diſcompoſed all this time, and continued lively after five 
days, tho? the receiver continued well exhauſted; © 

Five or ſix caterpillars were put into a receiver, in about at 
hour after exhauſting the air, they were obſerved to more; 
but in about ten hours after their firſt incluſion, they ſeemed 
to be quite dead; yet upon reſtoring the air, next day, three d 
four of them revived : Pani a large cobweb of 3 
after dividing it in two parts into equal receivers; and including 
in one of them the catetpiliars, together with the air, and ex 
hauſting the air out of the other; the event was, that in tht 
which had the air, the little anjmals appeared to move, wheres 


in the exhauſted glaſs, there was no motion perceivable. 
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Four njiddle-fized fleſh flies, with their heads cut off, were 
incloſed in a portable receiver, furniſhed with a pretty large pipe 
and a bubble at the end; as ſoon as the receiver was exhauſted, 
the flies loſt their motion; in an hour or two after, letting 
in the air in a little time they began to move their legs, and one 
or two of them began to walk: Several ordinary flies, and a bee 
or waſp, were incloſed, all which, after the air was fully ex- 
hauſted, lay as dead, only for a few minutes, ſome of them had 
coovulſive motions in their legs; in this ſtate they continued 48 
hours, after which the air — in, but none of them recovered: 
Having put a great fleſh-fly into a ſmall portable receiver 
which, as ſoon as the air was exhauſted, fell on its back, and 
ſeemed to have convulſions in its feet and proboſcis or trunk, 
but recovered. preſently, on the admiſſion of the air, which be- 
ing again exhauſted, it lay as dead; in a L N of an hour 
more, upon ſhaking the receiver, it moved but faintly ; next 
night by warmth and letting in the air, the fly recovered but 
the following morning being ſealed up again in that glaſs, and 
kept 48 hours, tho* over the chimney, the animal was found 
quite dead: A large graſshapper, whole body, beſides the horns 
and limbs, was an inch long, and propertionably thick, was con- 
reyed into a portable receiver of an oval form; when the air be- 
gan to be confiderably rarefied, he appeared to be very uneaſy, 
and ſeemed to ſeat out of the abdomen many little draps of 
liquor, which uniting, trickled down the glas, Iike a little 
ſtream, amounting to near a quarter of a ſpoonful; and by the 
time the receiver was ready to be taken off, the graſshopper fell 
on his back, and lay as dead, and continued fo tor three aurs ; 
alter which, the air being admitted, he. continued without any 
bens of life for half an hour; but being carried into a ſun-ſhiny 
7% the beams of a declining ſun preſently began to make him 
ir his limbs, and in a little time reſtoted him to life: One of 
thoſe ſhining beetles, called roſe · flies was included in a ſmall 
round receiver, on exhauſting the air, it led much, bur 
— after, a little motion was perceivable; in about fix 
urs, it ſeemed quite dead, and an the return of the air, no 
ſign of life enſued for a pretty while, but in three or four hours 
more, it was lively neal. Butterflies being obſerved not only 
to live, but move longer than was expected, ſeveral of them 
were included in large receivers, and whilſt the air continued in 
the Blalſes they flew up and down, and tho' after the exhauſtion 
of the air, they continued to live, yet none of them was obter- 
ed ta fly, — frequently inverting the receiver, they Wal fall 
own 
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ing the glaſs, tho? no ſign of life appeared 
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down like dead animals, without diſplaying their wings; tho The! 
Juſt as they came to touch the bottom, ſome of them would ſeem Valtig f 


to uſe them, but not enough to ſuſtain their bodies, and break of a {cal 

the rudeneſs of their fall. ; | burned a 

A great many ants were included in a ſmall portable receiver, Wi vere 2 [ 
the ſea 


and they became almoſt motionleſs as the air was exhauſted; and 
in fix or ſeven hours they ſeemed to be all quite dead; on open. formed N 
5 a great while, yet amber, 1 
next morning they were found all alive and moving up and down: Wi lay bu 
A great many mites together with the cheeſe they were bred in, ; 
were put into three or four {mall receivers; one of them with Aumade 
the air in it, was ſealed up at a lamp furnace, and the air wa \ 
withdrawn from all the others ; upon which the following phe- R. 
nomena were obſerved ; the mites, that were incloſed in the glaſs M a8 
with the air, continued alive for above a week: In the exhauſted tor conter 
laſſes, in a few minutes after exhauſtion, they diſcovered no and that 
Pons of life; in two or three hours, the air was admitted, and are in this 
the receiver left unſtopped in a window, and in two or three days WW n2y-1ar 
after, a number of them revived : One of the receivers was kept ¶ out rather 
exhauſted for two days, after which they gave no figns of life, ar in Novem 
length the air was admitted, and after a long time, they were WW fed by the 
obſerved to creep up and down the glaſſes again. meeting th 
ſwell ve 
the latter 
theſe two 


Of the Magnetic Variation, &c. by M. Hevelius. Phil. Tran, 
Ne 64. p. 2059- 4 ' 
NNO r642. M. Hevelius obſerved the declination of the whole year 
magnet at Dantzick, as did alſo Mr. Linnemannus about Wiz they d 
the ſame time at Koningsberg; and they both found the declina- WW 1555 and ( 
proceeding 
of high ane 


tion to be 3 5' weſtward ; but June 22 N. S. 1670, M. He, 
lius obſerved it to be 3 20% to the welt; ſo that in the ſpace « 


28 years, that declination was increaſed 4* 15” In 1620 he found WW: point of 
it 1* weſtward, and this declination was {aid by the learned Ye. W{iying amoi 
ter Crugerus to have been about the beginning of this century, the higheſ 
or end of the preceeding 8* 30 caſt; whence it appears, that aft of ab 
the declination of the Jo g at Dantzick encreaſes each year Wi colt of 7; 
g' 6! which is ſufficiently confirmed by the obſervations made u that thai 
Limehouſe near London, by Burrows, Gunter and Gellibrand, cn both fid, 
the firſt of whom found the declination Anu. 1580 to be 11 16; between thu 
the ſecond, Anno 1622,5* 36' $0” ; the third Anno 16:4 om the w 
found it 4 3' 30/. M. Hevelius cannot yet deviſe any cauſe of re, &c. . 
theſe appearances, unleſs we aſcribe them to a kind of libration Wſout-caft i 
in the carth's motion, and the variation of the meridian. mm, t 
N . *PPrenenttye 
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The ſame gentleman had received from one that lives on the 
Baltic ſea a piece of amber, fo ſoft that it took the impreſſion 
of a ſeal; it was yellowiſh as moſt amber is, and tranſparent and 
burned as other amber does, but its ſcent was ſtronger, as if it 
were a kind of glutinous bitumen, tho* it had been caſt up by 
the ſea upwards of a year before: A very credible perſon in- 
brmed M. Hevelius, that he had been maſter of a ſmall piece of 
amber, ſoft on one ſide, and very hard on the other, e a 
fy lay buried. 


Arimadverfions on Dr. Wallis's Hypotheſis of the Tides ; 
Me Joſ. Childrey. Phil. Tranſ. Ne of p-. 2061. 2 

M* Childrey apprehends that Dr. Wallis may be miſtaken 

| as to the annual viciſſitudes of the tides, which the Doc- 
| tor contends to happen about A Hollond Tide and Candlemas, 
ad that for the following reaſons, 1. Our Exgliſb ſeamen, who 
| re in this caſe more to be regarded than the inhabitants of Rom- 
; WH 123-Marfo, uſe to lay, that * higheſt annual tides ſeem to fall 
| WHY out rather about the equinoxes. 2. The * in the Thames 
in November, if we may credit the London watermen, are cau- 
{d by the coming down of land- floods, after great rains, which 
meeting the tide of flood from the mouth of the Thames, muſt 

ſwell very high; and to confirm this, we need only conſider, that 

the latter end of October and the beginning of November, or rather 

theſe two entire months, are generally the rainyeſt 72 of the 

v bole year; now ſhould theſe floods happen either at full or change, 
a they did, according to Stow and Howes account, Sp. 30. 
1555 and OF. 22, 1629, the ſpring-tides muſt be the higher, as 
proceeding from a double cauſe. 3. There 1s another known cauſe 
of high and low- tides, viz. The fring of the wind at ſuch or ſuch 
a point of the compaſs, and its blowing hard; it is a common 
laying among all the ſeamen in Kent, that north-weſt winds make 
the bioheſt tides 1n the Thames and 1 and on all the 
coaſt of about the ſouth and north Foreland, as alſo on the 
coaſt of Holland and Flanders; and the reaſon they give for it, 
Is, that that wind docs with equal forge blow in the tide of flood 
a both fides of this illand of Bretain; that is, from the north 
between the coaſt of Scotland, Noray and Jutland, and alſo 
tom the weſt, by the coaſt of Cornwall, Devonſhire, Dorſet- 
hire, Ke. up along the Channel; and on the lame account a 
outh-caft wind hinders the tides there; and the people about 
Watham, the hundred of Hoo, and the iſle of Grazne are never 
pprehenſive of their low marſhes being overflowed by the =, 
"ut 


am * 
19 


ſerved to happen about the beginning © 
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but when the wind is N. W. or theteabouts, in ſpring-tides; a ©" 
M. Childrey remembers, when a boy at Rocheſter, that whentides ſtream 
were unuſually high, the wind was always N. W. and the mon Bl 4::54 
near the full or change: And alfo at Weymouth a 8. 8. E. wind 
makes the greateftrides ; and always in proportion to the 

of the wind, all other circumſtances being equal, the tides nf kt; 


more or leſs remarkably, and there are never any extraordinary 
felling tides about Allhollond-tide or Candlemas, unleſs the BY "PPE 
wind be about S. S. E; and for the ſame reaſon a wind from the 2 
{ame point makes the higheſt tides at Saur hampton; a welterly ll, a 
wind raiſes them at. Yriſtol, and in the Severne ; an eaſterly a P hed! 
Hull; a north-eaft wind at JV3sLych and Zynn ; a foutherly wind if Sue 
makes the greateſt tides on the oppoſite coaſts of England and food g 
Treland, &c. The moon in her perigrum ſeems likewiſe to in 4 


fluence the tides, and to make them ſwell higher, than elſe they 2 
would do; which ſeems to agree with an obſervation Nil het 
Kentiſp ſeamen, that they never have two running ſpring-tides, 1 o 

but that the next ſpring tide, after a high running one, is pto- * 5 

rtionably weak becauſe the moon being in her perigeum at thi wy 144, 
. ſhe will be in her apogæum at the next; and tare * 
Mr. Childrey thinks this hypotheſis would be very much confirm- unt yu * 
ed, were it obſerved, that thoſe neap-tides are higheſt, that hap the es | 
at the moon's being in her perigæum either at firſt or ft = oy 
quarter; for then the moon is nearer the earth, than when ſhe "IP = 
is in her perigæum at full or cha: 14 
In anſwer to theſe objections, Dr. Wallis allows the winds t * — 

tly influence the tides of particular coaſts and havens, as allo and 0b 1 
— oods ; but that his deſign was to give a mechanical a Tax 8 a 
count of the ſtated periods, as the Hard: menſtrual and at peop] 25 
. nual tides, and not of accidental irregularities, ſuch as theſe are; A 4 yan 
and he alſo allows that the moon being in her perigæum and food in h 
cauſing high-tides, is far from being contrary to his hypotheſis; n = 

but in regard it does not 1 2 at the ſame time of the dy Wc; 
month or by: it could not be taken as a cauſe of thoſe noted eeple * 
mans o' 1t might very well influence any or all of them, ber r 
the ſteeple 


e moon happens then, to be or not to be in her perigæum. 
But as to x 4 matter of fact in Romney-Marſp, he ſays, thi 
according to the beſt account, it is ſound conſtant, hardly miſſing 
any one year, be the weather fair or foul: And tho? the ſeamel 
at Weymouth have not obſerved any ſuch ſignal effects about A. 
hollond-tide and Candlemas, yet about Chepſtow the like 1s ch, 
4 March, and end 


Seprember, the one preceeding as much the vernal as = : ; 
on 


upper 2 
Wn, and ve 
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follows the autumnal equinox, and they call them St. David's 
ſtream, and Michaelmas ſtream. | 


Accidents by Lightning at Stralſund in Pomerania Phil. 
Tranſ. N“ 65. p. 2084. 


UNE 3 1670, being ſunday, a dreadful flaſh of lightning, 

like a black fiery ball, darted thro' a large round hole in the 
upper vault of St. Nicholas church, directly upon the altar, 
cauſing ſuch a fearful crack, flaſh and ſmoke, with a ſulphureous 
ſmell, as if ſeveral fire-balls had been thrown down and burſt all 
at once; the candle on the ſouth fide of the altar was extin- 
puiſhed by the blow ; two of the chalices were overthrown, the 
wine ſpilt, and the wafers ſcattered about, but the ernpty chalice 
ſtood firm, and all three were ſomewhat ſmutted in the foot, as 
likewiſe the wafer-boxes towards the bottom; and one of the 
chalices was pierced thro' in two places, as if it had been by 
ail not; the church book was flung on the inner paſſage; the 
covers of the altar were ſinged in ſeveral parts, as if it were by 
powder, and ſomewhat burnt, and ſmutted here and there, as 
alſo torn in ſome places; a ſtrong piece of wainſcot, with a pic- : 
tue on it, behind the great altar, was ſplit in two; both the = 
bras and iron wires of the whole and quarter hour hammers of 
the church-clock were partly broken, and the reſt could not be ' nn 
found; and an oaken poſt, fixt in the wall for the ſupport of the | = 
dial, was half torn, and beneath the ſame ſeveral bricks were 
ſtruck out of the two head pillars, ſupporting the ſteeple; on = 
the top of the ſouth ſteeple an oaken gutter, and a ſtrong beam 24 
and ſupporter were ſhattered ; one of the miniſters, tho? fitting S | 
tear the altar to the ſouth, had no hurt at all; ſeveral of the = 
* ſeated round the altar fell down with the fright; on the es 
north-fide of the altar four perſons fell down; and ſome that 1 
llvod in or by the belfrey, near the clock were {lightly hurt here _— 
and there, and one leaning on a lined oaken ſeat, had his right " 
am bruited ; there iſſued with great violence out pf the ſouth 1% 


S 


ren. 5 N : _ 
eple, opening the windows a great damp like ſmoak; = 
there ap — = fire, ſave a little in the ſhattered parts of __ 
J the ſteeple, which was ſoon quenched 3 the church dial was = 
x mutted in ſeveral parts, ſo that the gilt figures could not be dif- , 1 
2 ned, as alſo the gilt — on the ſteeples, on one 11 


kde of their tails: It was afterwards obſerved, that of the eight 
Ferlons that were hurt, one who ſtood in the belfrey, had the 
upper back part of his coat, as alſo his ſhirt and ſkin ſomewhat 
rn, and yet the lining of red frize was not touched; he that 


Vor, J. Nen had 


* 
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Had his arm bruiſed, had a hole thro' his coat, waſtcoat and 
ſhirt, on the fore-part of his body, appearing as if ſhot thro, 
yet without the leaſt hurt; his waſtcoat of red ſarcenet kept 
ats colour every where, except where the arm was hurt; and 
the ſmall filver edging was all over ſmutted; one half of his 
Moe was torn off, and the ſole pierced as with hail-ſhot, and 
near a hands breadth of the foot of his ſtocking was truck 
away, without 2 other hurt in either foot or leg, except that 
for ſome days after he had a numbneſs in that foot; one of 
thoſe that ſat by the altar had his breeches and leather-drawers 
pierc'd thro? on each fide as with hail- ſnot, and ſome parts were 
viſibly. ſcorched and ſhrunk up, as if it were by fire, and 
many of theſe ſmall holes were obſerved in his ſhirt, without 
any hurt in his body, fave a little pain he felt in his foot; one 
ſide of his ſhoe was torn off, and the ſole was pierc'd thro as 
with hail-ſhot. 


Of a new Star diſcovered in Cygnus; by M. Hevelius Phil 
Tranſ. N* 65. p. 208). Tranſlated from the Latin. 


Aut 33 1650, - M. Hevelius obſerved near and below the 
head of Cygnus, among the unformed ſtars, a ſtar almoſt a 
the third magnitude, whole longitude was 1*5 2 26! Aquarins, 
and N. Lat. 47? 25' 22” : When he firſt obſer ved this ſtar, as 
to magnitude and brightneſs, it was equal to that in the brealt 
of Aquila, excepting only that its light was ſomewhat duller; 
with reſpect to the other ſtars, it was fituated in a right line 
with that in the angle or bend of the ſuperior wing of the 
ſwan, and with the ſtar in the eagle's ſhoulder, as alſo with 
Lucida Tyre, and the more northerly of the middle ſtars in 
the Rhombus Delphini; and it conſtituted an equilateral tr 
angle with the two ſtars in the head and bill of the ſwan : The 
new ſtar in the ſwans breaſt which appeared 1600, ſeemed 
then to increaſe gradually, tho' ſtill not bigger than one of the 
ſixth magnitude. | 
Don Ant helme, a Carthuſian at Dijon, did on the 20th of 
Dec. 1669 diſcover a ſtar of the third magnitude beneath the 
head of Cygnus, fituated in the ſection of the two ſtreight lines 
one of which goes from Zyra. to the neareſt of the Rhomiw 
Delphini, and the other from the eagle to the ſtar, which! 
on the top of the upper wing of Cygnzs ; He communicated 
this diſcovery to M. L' Abbe Mariotte, who imparted it to 
Royal Academy, and they all agreed that it was a new Har. 
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Of Reſpiration, Cc. - by Laur. Bellini. Phil. Tranſ. N* 65, 


p. 2093. Tranſlated from the Latin. 


8 air ruſhes into the Apera Arteria or wind-pipe, 
with a momentum compounded of its gravity and Jate- 
ral force, which latter counterpoiſes the preflure of the ex- 
ternal air; hence the muſcles defigned for inſpiration are ſuf- 
fered to contract, the ribs are elevated, and the cavity of the 


thorax is enlarged ; and then the irruption of the air and the 
expanſion of the pulmonary duds are promoted, and this is 
called inſpiration: A gain, the ribs falling by their own weight 
upon the diſtended lungs, the cavity of the thorax becomes 
ſraighter, by which — the diaphragm the Jungs are com- 
prefled, and the air is partly diſcharged at the mouth, and 
partly impelled into the ſmalleſt veſſels, into whoſe cavities it 
could not otherwiſe penetrate by its own weight, till the lungs 
do entirely ſubſide, and this is exſpiration; and thus the en- 
tire action of reſpiration is performed: The muſcles of the 
thorax are diſpoſed according to mechanical laws, and their 
force is proportionable to the reſiſtance to be overcome, and by 
(certain ſublime geometry they dilate its cavity; the ribs in 
" WH <x{piration do ſubfide of themſelves by means of their figure, 


lungs ſeems to be to propel the blood from the capillary arte- 
tes to the capillary veins, or from one ventricle of the heart 
e oche other, whereby the blood, in its paſſage thro* the lungs 

s comminuted: A too thin, or too Jenſe an air 1s unfit for 


- — as hindering the circulation of the blood through 
b the lungs, 

i! The bile flows from the liver and gall-bladder into the inteſ- 
' tines, and not on the contrary, nor is it diſcharged into the Cava; 
* and it is compreſſed out of the gall- bladder by the ſtomach 


ſtended with food, and by the fame compreſſing force the 
ancreatic juice is alſo diſcharged into the Duodenum, by 
ue commixture of both which the chyle is elaborated. 


the X 
ch { monſtrous Birth; by Dr. Durſton. Phil Tranſ. N“ 65. 
we - 2096. | 

h1 HIS birth, as r by Fig. 9. Plate IX. had two 


1 heads and two necks, as alſo the eyes, mouth and cars 
ouble, four arms and hands and as many legs and feet; but 
dere was only one trunk, and two back- boncs; from the cla- 
cles to the pogaſtrium, and from the ſhoulders down to 
& bottom of the loins, they were united and incorporated un 
N n 2 this 


5 potion and articulation. The only uſe of the air in the. 
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but one midriff, and above that no appearance of lungs, only 
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This manner; the right clavicle of the right band child wa 
Joined to the left clavicle of the left hand child; the ribs on 


the anterior fide of both were united by the cartilages without 


any intervening Steynum or breaſt-bone, and ſo made a com- 
mon cheſt for both, and the ribs of both on the back-part were 
united by cartilages; and from the clavicle down to the Hypo- 
gaſtrium, they were ſo united as to have but one common 

men, with one navel-ſtring, but from the fs 14 
downwards they were divided, and became two, each naving 
the perfect parts of females: This birth weighed 8 f pound, 
the circumference of the left head was about 11 inches, and 
the right + inch leſs; the circumference of the trunk va 
about 16 & inches, and the length of both from head to foot, 
was full 18 5 inches; they had one umbilical vein, and one 
very large liver, with the gall-bladder in its uſual place; there 


| were too urinary bladders, two wombs, four kidneys, and one 


ſtomach, with the Oęſophagus or gullet perforated and open 
from the mouth of the left head, but the Oeſophagus from the 
mouth of the right head deſcended no lower than a little 
above half an inch of the midriff, and there it ended; whence 
it may be concluded, that the right hand child muſt have te 
ceived its nouriſhment from the left child; there was only one 
colon, which terminated in two Iuteſtina Recta; and there vi 


g very large heart with two auricles, not. conical but of the 
figure of a ſtomach, and lying near to and under the clavicts, 
in a tranſverſe poſition, the heart was alſo obſerved to hae 
two ventricles with the tricuſpides and figmoid valves, wit 
the Vena Cava and Aorta deſcendens, as allo the Aorte i 
cendens, bifurcated towards each neck, and then divided 
ſecond time: Theſe twins exactly reſembled each other, chen 
features were very good, and their limbs neat and hand{om6 
their hair was more than ordinary thick, and about halt 
inch long, and their nails full grown. 


Inſects lodging themſelves in old Willows ; by Sir Edm, Wh 
| Phil. Tranſ. No 65. p. 2098. 

IN an old willow were found ſeveral inſects curiouſly ur 

up in green leaves, in ſeveral channels or burrows, eic 
with 12, 14 or 16 leaves round the body, and many of ther 
with little round bits of leaves at each extremity, to ſtop then 
up cloſe; thus made up, they are near an inch long, pl 
one after another in a bore in the wood for their reception, p | 
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cartridges of powder; in ſome they touch, in others, they are 
at a conſiderable diſtance; in theſe ſomething 1s found alive, or 
the appearance of ſomething that died there, and is putrified; 
in ſome à great number of mites, of a dark aſn- colour; in 
others, ſeeming excrements of ſome {mall inſet; in others, 
white maggots; upon taking out ſome of theſe maggots out of 
their Thec# or caſes and putting them in the fun, they grew 
ſomething bigger but without changing either ſhape or colour, 
they died ; and keeping the reſt cloſe ſhut up in a box for ſome 
time, and afterwards opening the leaves, there came out a 
erfect bee. | 
Mr. Willoughby adds, that the leaves in which they are wrap- 
ped up are roſe-leaves; and that the Cuniculi or holes never 
croſs the grain of the wood, except where the bee comes in, 
and where they open into each other; and from the place ot 
entring, they are wrought both upwards and downwards; ſo 
that ſometimes the bee maggot lies under her food and ſome- 
times above it; the end of the cartridge next the entry, is al- 
ways a little concave; the other extremity, furtheſt off, a lit» 
tle convex, which is received into the concavity of the next be- 
yond it; the ſides of the cartridges are made up of oblong pie» 
ces of leaves, paſted together, the extremities conſiſt of round 
leaves ; and where-ever ny do not lie cloſe to each other, the 
intermediate ſpace is filled up with a number of theſe littla, 
round pieces, laid on each other: The cartridges contain a 
pap of” the conſiſtence of jelly, or a little thicker, of a mean = 
colour between ſyrup of violets and conſerve of red roſes, of an = 
acid taſte and unpleaſant ſmell; in each of theſe, at the con- 1 
cave end, lies a — ot, which feeds on the above _ 
till it arrives at its full bigneſs, and then it encloſes itſelf in a ' = 
caſe of a dark red colour and oval figure, in which it is by 
changed into a bee, what remains of its food is found dried 
into powder at the convex end. Theſe bees are ſhorter and ' 
thicker than the common honey-bee, more hairy, Ec. but ' ="W 
the ſureſt mark to diſtinguiſh them by, is, that the forti pes, He 
or teeth of theſe are bigger, broader and ſtronger; in ſhape | 
they reſemble a waſp or hornet, but with a tongue like a bee: | 
Of the matter within the caſes, when the bee-maggots happen 0 
to miſcarry, are bred little 1 e which ſay 28 beetles ; | 
two maggots, which produce flies; three mites, c. The 
parent-bee, when ſhe has left proviſion enough with an-egg, | 
cloſes up the cartridge; and the maggot, a great while after, | 
makes the Theca or caſe; Fig. 10. Plate IX. repreſents the ' 
leaf, out of which, a long piece, as Fig. 11. and a round piece, | 
as | 'F 
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as Fig. 12. were bitten; Fig, 13. ſhews the cartridge itſelf and 
Fig. 14. the Theca. | 


Spiders darting their Threads; by Dr. Hulſe. Phil. Tranſ 
Ne 65. p. 2133. 
M R. Wray had the firſt hint of the darting of ſpiders from 
Dr. Hulſe, and afterwards from Dr. Liſter; the former 
obſerving, that n ſhoot three yards of thread before they 
begin to fail, and then they fly away with incredible ſwiftneſs, 
at which appearance he was a little 1 ſince ſometimes 
the air does not move a quarter ſo faſt, as they ſeem to fly; 
generally they project their threads fingle, without any diviſion 
to be ſeen in them; ſometimes they will ſhoot their thread 
upwards, and mount up with it in a perpendicular direction; 
and at other times, they dart in a line parallel to the horizon, 
as may be ſeen from their threads reaching from one tree to 
another; and this laſt obſervation made Dr. Hul/e think, that 
ſpiders could fly ; the way of forking their threads, 1s repre- 
ſented PI. IX. F. 15, poſſibly their threads by being thus winged, 
are better able to ſuſtain them in the air; they will often faſten 
their threads in ſeveral places to the things they creep over, 
which they do by beating their tails againſt them, as in Fig. 16, 
by which they ſecure their thread againſt the wind, or while 
they hang by it; for if one ſtick ſhould break, another may 
hold faſt, and fo ſecure them from falling to the ground. 


A Rock of natural Salt in Cheſhire; by My. Adam Martin- 
dale. Phil. Tranſ. N“ 66. p. 20135. 


1* Cheſpire is found a rock of natural ſalt, from which ifſues 

a brine ſtronger than any of the ſprings made uſe of in our 
ſalt-works, it is about 34 yards deep in the earth; and a piece 
taken up by the auger was as hard and pure as alum, and 
when pulverized, 1t became a fine and ſharp falt, 


An Eclipſe of the Moon; a Conjunction of Venus and the Moon, 
Sc. by M. Hevelius. Phil. Tranſ. N“ 66. p. 2023. Tran 
{lated from the Latin. 

FEPT. 29th, N. F. 1670, in the morning, the beginning of 

the eclipſe was about 2 hours 22 minutes, tho? it could not 
be accurately obſerved, on account of the earth's ſhadow being 
very faint; for during the whole eclipſe, the ſhadow was ! 
thin and diluted, that all the principal ſpots could be ice 
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greateſt obſcuration was about 3 h. 50 m. the end of the eclipſe 
was 5 h. 21 m. the whole duration therefore was 2 h. 59 m. 
and the quantity of it was ſcarce more than 9 digits. | 


According to the Rudolphin tables | According to Ricciali's tables. vw 
h. m. ſec. | h. m. ſec. « f 
The beginning 2529 86 The beginning a 1 1 . 
Greateſt obſcurat. 4 2 50 Greateſt obſcurat. 3 55 37 I . 
The end 5 28 35 The end 5 36 27 ' 
Whole duration 2 51 30 Whole duration 3 41 40 _—__ 
Quantity of digits 9 4 © Quantity of digits 11 43 O if 
About the middle of this eclipſe 3 h. 40 m. he clearly ob- us 
ſerved an unknown teleſcopic ſtar covered by the moon near 3h 
the Lacus niger major; = the eclipſe. was over, it was a *yy 
pretty agreeable fight to obſerve both luminaries at once above 13 


the horizon, for before the moon's ſetting the ſun roſe. 

Octob. 11th, N. S. about 8 o'clock in the morning, after ſun- 
riſing, M. Hevelius alſo obſerved at Dantzic, a conjunction of 
Venus and the moon; and according to the Rudolphin tables, | 
there muſt have been an occultation of at leaſt 23” by the 
inferior limb of the moon; he had furmſhed himſelf with a 
:6 foot teleſcope, and tho' the air was not entirely clear, there L 
being here and there a few clouds, yet Venus and the moon | 48 
were clearly obſerved, but there happencd then no occultation, | 
Venus being at the diſtance of 3 or 4 min. from the inferior 
limb of the moon, but only a cloſe tranfit; this was a very _— 
agreeable fight in the day- time and in ſun-ſhine, for the moon -7 as 
was very {mall and . haſtening to her conjunction, and 9 
her horns were very ſharp; and Venus was almoſt full, with 1 
her body much diminiſhed: On the ſame day) h. 40 m. three *. 
parhelia appeared. 

The new ſtar, under the head of Cygnus, which at firſt ap- " 
peared of the third magnitude, was in a ſurpriſing manner | 
diminiſhed in the month of September, ſo that on the 14 of "i 
October it could be no longer obſerved; The other new ſtar in 2M 
the neck of Cetus was almoſt, till the middle of October, equal to = 
the ſtar in the jaw, and nearly exceeding it in brightneſs and 1 
magnitude, ſo that this year it was of the ſecond magnitude, 
| and larger than it was the preceeding years, excepting that in 
| 1660, he obſerved it to exceed the ſtar in the jaw; at other 
umes, he did not find it ſurpaſs a ſtar of the third magnitude; 
is therefore certain, that it is not always of the ſame magn1- 


ws 2 brightneſs when largeſt; it was lately much dimi- | 1 
nihed, N | 
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fo | | 
a hiſſing noiſe; pouring —_ ortis on it, when pulyerized in 
tl 


dried again, it becomes of a dull colour; hence it is, that in its 


part of the ſame image 1s obſcurer than the other, and one 


Experiments on Iceland Cryſtal; by Eraſm. Bartholin. Phil 
* Tranſ. N* 67. p- 2041. 

12 HIS kind of cryſtal is found in ſeveral parts of elan 
but chiefly dug out of a very high mountain, not far 

from the bay of Roerfiord in 65 degrees of latitude, all whoſe 
outſide conſiſts of this ſubſtance ; it is cut out by iron tools into 
2 of a cubic foot, and in ſome of its corners is found x 
arder matter, very proper for cutting glaſs, of a different 
Sgars from the whole maſs, and reſembling that of a diamond, 
The figure of this cryſtal ſtone, and all its parts, when broken 
into ſmall pieces, is a rhombus or rhomboid priſm ; except: 
few which are of a triangular pyramidal figure : This ſubſtance 
is electrical, attracting, when heated, ſtraw, feathers, Cc. lt 
is not ſo hard as to bear poliſning; nor is it eaſily conſumed 
nor reducible into a calx, but by a _y fire, by which it will 
turn to a ſubſtance like unſlacked lime, heating a wet finger 
and when ſprinkled with fountain water, will bubble up, and 
become like common lime : It is corroded by dropping Ai. 
tis upon it, and the ſuperficial parts are put into motion with 


a mortar, makes it boil, till all is diſſolved, and the Aſenſtrum 
tinged with a yellowiſh colour; then putting it into a thermo 
meter with a hollow glaſs-ball, it remarkably ſhewed the dif 
ference of heat and cold: The ſides of this body are exceeding 
ſmooth; the whole body is rather clear than bright, of the 
colour of limpid water, but when immerſed in water, and 


native place, the upper ſurface is darkiſh, from the fall of ra 
and ſnow upon it: Sometimes there appear colours in it, as! 
the rainbow; the angles are not pointed alike, all the flat fide 
being obliquely inclined to each other; the oppoſite plane 
are parallel: In this cryſtalline priſm, two of the plain angle 
are always acute, and the other two obtuſe ; and never any 0 
them equal to the collateral angles of the inclinations: The 
objects, ſeen thro? it, appear ſometimes, and in certain pol 
tions of the priſm, double; where it is to be noted, that the 
diſtance between the two images is greater or leſs, according 
to the different bigneſs of the priſm ; inſomuch, that in thinner 
__ this difference of the double image almoſt vaniſhes 
h images appear with a fainter colour, and ſometimes ond 


of the images appears higher than the other: In a certalt 
poſition, the image of an object appears only ſingle; thorny 
__ all 
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allo a-poſition, in which the Ae appears ſix-fold : If any of 
the obtuſe angles of this priſm be divided into two equal parts 
by a line, and the viſual rays paſs from the eye to the object 
thro the line, or its parallel, both images will meet in that 
line, or in another, parallel to it: Whereas, objects, ſeen thro? 
diaphanous bodies, are wont to remain conſtantly in the ſame 
place, in what manner ſoever the tranſparent body be moved, 
and the image on the ſurface does not move, unleſs the object 
be moved; here it is obſerved, that one of the images is move- 
able, the other remaining fixt; altho? there be a way, to make 
the fixt image movcable, and the moveable fixt in the ſame 
cryſtal; and another method of — both moveable: The 
moveable image docs not move at random, but always about 
the fixed, which turning round, never deſcribes a perfect 
circle, but in one caſe: We learn from dioptrics, that a dia- 
hanous body, with one only ſurface, ſends from one object 
Far one image refracted to the eye; and having more — — 
than one, it repreſents an image in each; but in this cryſtal, 
there is but one plain ſurface to the eye, and yet a double 
image of one and the ſame object, which ſeems to ariſe from 
a double refraction; that re fraction, which cauſes the fixt image, 
may be called the uſual refraction; the other that tranſmits 
the moveable image, the unuſual refraction; for in the former 
caſe, the eye remaining ſteady, and the diaphanous body 
moved, that image remains always fixt, as long as the object, 
whence it proceeds, remains unmoved; wherefore, in this 
tranſparent ſubſtance, the image that appears fixt, may pro- 
ceed according to the ordinary laws of uſual refraction; but the 
moveable image, and which is carried about according to the 
motion of the diaphanous body, while the object remains fixt, 
ſhews an unuſual kind of refraction, hitherto unobleryed by 
dioptric writers: Hence, that the nature and: difference of 
both might be examined, the double refracting priſm NPR 
TBS Plate IX. Fig. 17. was put on the object A; and the eye 
M being in a perpendicular poſition to the upper plane of the 
priim, viz, NPRQ, the perpendicular ray was obſerved to 
pals, not thro' the moveable but the fixt image, according to 
the rules of uſual refraction, as ſtriking the eye unrefracted, 
lothat the eye, the image, and the object, were ſeen, in the 
lame line; but, when in the ſame ſight of the eye, the object 
A, did alſo exhibit the other image X, at no {mall diſtance 
from the former, it was obſerved that this object A, was not 
ſeen unrefrated by means of the image X, tho' the eye M 
Yor. I, | O o remain- 
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little room; and it is ſo made, that with a little wood 
or coal, twenty-four pots of water may be diſtilled in a day; 
the worm is made to paſs thro a hole out of the ſhip, and to 
enter in again at another; by which means, the room the re- 
frigeratory or cooler would take up, as alſo the labour of chang- 
ing the water is ſaved; to the three preceeding operations gl. 
tration is added, that thereby the malignity of the water may 
be corrected; this filtration is made with a peculiar: earth, 
which is mixed and ſtirred with the diſtilled water, and which 
at length ſettles at the bottom. M. Hauton maintains, that this 
diſtilled water is very wholeſome, having been given both to 
men and beaſts without any ill effect, and that that peculiar 


earth mixed with the diſtilled water blunts the points of the 


volatile ſpirits of the ſalt, and ſerves them for ſheaths. 


A new Urinary Paſſage into the Bladder. Phil. Tranſ. Ne 67, 
P- 2049. £ 
A Dog was made to drink a good quantity of water, aſter 
41 firlt tying up his ureters, and emprying his bladder; and 
after two hours the bladder was found empty, and the ureterg 
were not obſeryed tumid above the ligature ; upon ſuſpectin 


that this might be owing to the cooling of the inward parts, 
which had been all this while expoſed to the air, the incifion 


haying been made croſs-wiſe after the ordinary manner; to 


ayoid this inconvenience, the experiment was repeated on ano- 
ther dog, by making a {mall orifice on each fide, ſufficient for 
finding and tying the ureters, and ſqueezing our the urine out 
of the bladder; and then the orifices were ſowed up again, and 
the dog made to drink a good deal of water; in three hours 


ater, upon opening both the orifices, and preſſing the bladder 


with the hand, there iſſued out of it a good deal of urine, and 
the ureters ſcemed to be a little ſwelled above the ligature. 


Wood found under Ground in Lincolnſhire, Phil. Tranſ. 


Ns 67. p. 2050. | 

T HAT fenny tract, called the iſle of Arholme, which lies 
partly in Lincolnſaire, and partly in Torkſhire, and ex- 
tends a confiderable way, was anciently a woody country, as 
appears from the quantity of oak, fir, and other trees found in 
the Moors ; ſome of theſe oaks are five yards in compaſs, and 
16 yards long, others ſmaller and longer, and near them great 
numbers of acorns are found, and the trees lie above 3 foot 
deep; and near their roots, 8 ſtill ſtand as they grew, vis. 
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in firm earth below the Moors; the firs lie a foot or 18 inches 
deeper, and are in greater numbers than the oak, and many 
of them 30 yards long, and one was taken up of 36 yards exclud- 
ing the top, lying alſo near its root, which ſtood as it grey, 
having been burnt and not cat down, in the ſame manner az 
the oak. Mr. Dugdale, in his book of Draining the Hens in 
England, relates that the inhabitants had for many years taken 
up many cart-loads of theſe trees in a year; and ſays, that the 
depth of the Moor evinces it to have been of ſeveral hundred 
years ſtanding, and he thinks it had its original from the mud. 
dinefs of the tides, which flowing up Humber into Trent, lef 
in time ſo much filth, as to obſtruct the currents of Ale and 
Dun, and other rivers which were forced to flow back, and 6 
overflow'd that flat country, 


A Stone-Quarry near Maeſtricht. Phil. Tranſ. N* 67. p. 2051 


ITHIN a cannon-ſhot of Maeſtricht in a hill, is an 
excellent quarry, where there are about 25 fathoms of 
rock and earth over head, it has one entry on the brink of the 
river Maeſe, where carts can paſs with great caſe, and unload 
the ſtones on the bank of the river; the quarry- within hes 
level or parallel to the horizon, and very little elevated abore 
the river: It affords one of the moſt ſurpriſing proſpects one 
can imagine, when well lighted with torches; for there are 
thou finds ot ſquare pillars in large level walks, and ſome 
above 20 foot high, and others much higher, and all wrought 
with ſo much neatneſs and regularity that one would take it 
for a ſubterraneous palace: When armies march this way, tit 
quarry ſerves for an impregnable retreat for the people that 
live thereabouts, for they convey thither their horſes, cattle, 
and moveable furniture, till the danger is over, and it is capt 
ble of ſheltering 40000 people. There is but little rubbiſh 
in this quarry, which ſhews both the goodneſs of the ſtone, 
and the carefulneſs of the workmen; ak. in ſeveral places are 
little Jools of water, which perhaps have been made on put- 
poſe tor beaſts to drink, and other uſes; for there are no drop 
Pings obſerved there, nor are the walks wet under foot, only 
rain gets in by the air-ſhafts, which, for ſaving of labour, and 
perhaps too, for making theſe pools, are let down from {uct 
places, as are commonly pools; and fo the rain that falls! 


the higher ground, caſily finds the way thither. 
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Acid Juice of Piſmires; by Mr. J. Wray. Phil. Tranſ. N* 68. 
P- 2063. 

R. Hulſe communicated the following obſervation to 
D Mr. Wray, vis. that if you lay bare an ant-hill with a 
ſtick, and then throw cichory-flowers upon it, the flowers will 
become red as blood ; Langham mentions this in his Garden of 
Health, but he was not the firſt that obſerved it; Hieronymus 
Tragus Hiſt. Stirp. I. 1. c. 91. takes notice of the fame thing, 
and before him Orho Brunsfelſius, according to hn Bauhs- 
#45; but they give no account of the manner how the flowers 
come to be. ſtained, which is this; upon throwing in the cichory- 
flowers you will obſerve the ants creep very thick over them, 
at which time they let fall a drop, which, wherever it lights 

roduces in a moment a large red ſtain; and bruifing the ants 
and rubbing the expreſſed juice on the flowers, hath the ſame 
effect; and the Dr. thinks that the ſmarting pain they cauſe in 
the ſkin is owing to this corroſive liquor, rather than their 
ſtinging; but to what claſs he ſhould reduce this juice, he was 
at a loſs; he dropt ſpirit of ſalt and oil of ſulphur upon the 
flowers entire par unbruiſed without any change of colour ; but 
any acid ſpirit dropped on any blue flowers a little bruiſed, 
will turn them inſtantly red; he alſo put falt of tartar upon 
them, and dropped a little ſpirit of ſalt, which cauſed a ſuffi- 


cient fermentation, but did not change the colour of the 


flowers in the leaſt. 

Mr. Sam. Fiſher of Sheffield communicated alſo theſe expe- 
riments, vis. If you ſtir with a ſtaff or other inſtrument an 
heap of ants, eſpecially horſe-ants, in ſuch a manner as to irri- 
tate them, they will drop a liquor thereon, which, if preſently 
ſmelled to, will twinge the noſe, like new diſtilled ſpirit of 
vitriol ; which obſervation, together with this other, vis. that 
oil or ſpirit of vitriol will ſoon turn the ſyrup of violets, or the 
Juices and tinctures of any other flowers of the like colour to a 
bright red, was inducement ſufficient to be of the opinion; 
that the liquor of piſmires might be of the ſame nature with 
acid ſpirits. Mr. Fiſver further obſerved, that a weak ſpirit of 
piſmires will in an inſtant turn borage flowers red, and that vi- 
negar, a little heated, has the ſame effect; 3 diſ- 
tilled either by themſelves or with water, yield a ſpirit like 
that of vinegar, or rather like the ſpirit of verdegreaſe; that 
lead put into this ſpirit, together with the live animals them- 


ſelves, or into fair water, makes a good Saccharum Satur 5 
that 
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that iron put into the ſpirit, affords an aftringent tincture, and 
by a repetition a Crocus Martis: Take Caccharum Saturni thus 
made, and diſtill it, and it will afford the fame acid ſpirit 
again, which the Saccharum Saturni made with vinegar will 
not do, it only yielding an inflammable oil with phlegm with- 
out any acidity ; Saccharum Saturni made with verdegreaſe 
has the ſame effeR, in this reſpect, as that made with ſpirit of 
piſmires: When you put the animals into water you muſt ſtir 
them, for when irritated they will ſpirt out their acid juice; 
all other animals except ants, that Mr. Fiſher ever diſtilled 
yielded an urinous ſpirit. 


the Julus yielding an acid Fuice, and of the Bleedi 
2 Sycamore ; by Dr. Liſter. Phil. Tranſ. N“ 68. p. * 
R. Zifter, obſerving that a piſmire bruiſed and {melt to, 
emits a ſtrong fiery and penetrating favour, like the leaf 
of the herb, called Flammula by Botaniſts, broken at the noſe, 
found by this means an inſect, which he ſuſpected would yield 
an acid liquor like piſmires, which is the Jong and round-bo- 
died red · coloured Fulus, 8 found in drier rubbiſh, 


diſtinguiſhed from all other Msllepedes, in that their numerous or tw 
legs are as {mall as hairs, and white, and that in creeping they far as 
move like waves; the body of this Julus being bruiſed {trikes reput. 


the noſtrils exceeding fiercely. 

As to the bleeding of ſycamores Dr. Ziſter obſerved at Moi. 
tingham, that the wounded ſycamores never bled either in Ns 
vember, December, January, February or March, unlcſs 1 
froſt preceeded; that froſt did not always ſet them a-blecd- 
ing at the wounds made before it came, tho' ſometimes it did, 
but upon its breaking up, or relenting very much, the wounds 
either made at that inſtant of time, or many months before, 
never failed to bleed more or leſs ; that particularly on the 
breaking up of two _ froſts, the former on the third of 
Jan. and the latter about the middle of Feb. all the wounds 
ran very plentifully ; ſo that ſuch times may be looked upon, 
as the moſt proper ſeaſon of gathering great quantities of juice 
from this tree. Wounding ſome ſycamores at Craven in May, 
they did not bleed, either the remaining part of that month or 
the following months of June and July, but had the orifice of 
the wounds, made with a ſmall auger, in a manner quite clo- 
ſed up, ſcarce admitting a pigeon's feather 5; July zoth he cut 
out a ſquare piece of the bark, of about two inches, of a large 


and well-grown ſycamore ; this wound began to run next mori 
ing 
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ing about niue o'clock, ſhedding a few drops, and drying up 


494in about 11 ; a like incifion was made in a young ſycamore 

. 8th, which in like manner bled. next morning, but ceaſ- 
ed before nine o'clock, and it did fo for two or three days, and 
then it was totally dried up. Nov. 1ſt at Jork he pierced, and 
othetwiſe wounded, two {ycamores, growing in a wet clay, but 
they did not bleed till the beginning of the following Feb, yet 
Mr. Wray aſſures, that thoſe of Warwickfire bled copiouſly, 
Nov. 16, and after that the walnut-trees in like manner. 


Of the running of Sap in Trees; by Dr. Tonge. Phil. Tranſ- 
N* 68. p. 2070. 
D R. Torge is of opinion that trees and other plants would 
far better indicate the alteration of weather, as to heat 
and cold, moiſture and drought, than any weather-glafſes ; for 
ſome trees that ran r in the forenoon, were obſerved not 
to yield a pint of ſap in the afternoon, and yet the weather- 
glaſs continued at the ſame height all the time, and tho' one 
of them ran moſt part of the day, the others ceaſed about one 
or two o'clock in a fair, clear ſun-ſhiny ſeaſon, occaſioned, as 
fir as could be obſerved by a weſterly wind, tho' that wind be 
reputed mild and cheriſhing. 


A Solution of a of bical Problem; by Mr. John Col- 
lins. Phil. Tranſ. N“ 69. p. 2093. 

H E diſtances of three objects in the ſame plane being 

given, as A, B, C; the angles made at a fourth place in 

the ſame pits, as at 8, are obſetved: The diſtances from the 


place of obſervation to the reſpective objects, are required. 
The problem has fix caſes. Caſe 1. If the ſtation be taken 


without the triangle made by the _ and in one of its 


lides produced, as at 8 Pig. 18. Plate IX. find the angle A CB; 

then in the triangle ACS, all the angles and the fide A C are 

mo Ana any one, or both the diſtances 8 A or 8 C may 
und, 


Caſe z. If the ſtation be in one of the ſides of the * x 
A 


45 in Fig, 19. at 8, then having the three ſides A C, CB, 


given, find the angle CAB; then again in the triangle 8 A, 
all the angles and the fide A B are known, whence may be 
found, either A $ or 8 B, geometrically ; if you make the an- 
plc CAD equal to the obſerved angſe CS B, and draw BS 
parallel to D A, you determine the point of ſtation 8. 


Caſe 
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Caſe z. If the three objects lie in à right line as ACB 
Fig. 20. and ſuppoſe it done, and that a circle paſſes thro the 
ſtation 8, and the two exterior objects A, B; then is the angle 
ABD equal to the obſerved angle A SC ( by 21 3. Eur.) as 
infiſting on the ſame arch AD; and the angle BAD, in like 
manner, equal to the obſerved angle CS B; by this means the 
int D is determined; join DC, and produce the * ſame, 
then a circle paſſing thro' the points A, B, D, interſects DC 
produced at 8, the place of ſtation. 
Calculation. In {x triangle A BD, all the angles and the 
fide A B, are known, whence the fide A D may be found: 
1 Then in the triangle CAD, the two fides CA and AD, are 
= known, and their contained angle CAD is known, whence 
may be found the angles CD A and A CD, the compliment 
whereof to a ſemi-circle is the angle 8 CA; in which triangle 
all the angles are now known, with the fide AC; whence 
either of the diſtances 8 C or S A may be found. 
Caſe 4. If the ſtation be without the triangle, made by the 
objects the ſum of the angles obſerved is leſs than two right an- 

les; both the conſtruction and calculation are the ſame as in 
the laſt caſe; only you muſt make one operation more; having 
the three ſides A C, CB, BA Fig. 21. thereby to find the angle 
CAB, which add to the angle B A D, then you have the two 
fides, vis. A C one of the diſtances, and AD, found as in the 
3 caſe, with their contained angle CAD given, to 

nd the angles CD A, and A CD, whole complement to a 
ſemi- circle is the angle SCA ; now in the triangle 8 CA, the 
angle at C being found, and that at S obſerved, and given by 
ſuppoſition, the other at A is like wiſe known, as being the 
complement of the two former to a ſemi- circle, and the fide 
ACis given; hence the diſtances CS or AS may be found. 

Caſe 5. If the place of ſtation be at ſome point within the 
plane of the triangle, made by the three objects, the conſtruc 
tion and calculation are the ſame, as in the laſt caſe, only that 
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inſtead of the obſerved angle A SC, the angle A BD is equil times, b 
to the complement thereof to a ſemi- circle, viz. equal to the that till 
angle ASD, both of them inſiſting on the ſame arch AD: lie even 
And in like manner, the angle BAD is equal to the angle earth, te 
DSB, the complement of the obſerved angle CS B; and in never m 
this caſe the ſum of the three angles obſerved, is equal to four ters, the 
right angles. dete mir 
In theſe three latter caſes, no uſe is made of the angle ob- cent of 
ſerved between the two objects, A, and B, which arc _ * ”* 
| the Vor. 
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the daſe-line of the conſtruction; yet the ſame is of ready uſe 
for finding the third diſtance, or laſt fide ſought, as Fig. 22. in 
the triangle 8 A B, there is given the diſtance A B, its oppoſite 
angle equal to the ſum of the two obſerved angles, and the 
angle 8 A B found, as in the fourth caſe; hence the third fide 
or laſt diſtance S B ny be found : And * it may be noted, 
that the three angles CAS, A8 B, SBC are together equal 
to the angle ACB; for the two angles CS B and CBSare 
equal to ECB, being the complement of 8 CB to two right 
angles a, and the like in the triangle on the other fide; There 
fore, Cc. | 

Caſe 6. If the three objects be A, B, C, Fig. 23. and the 
ſtation at $ as before, it may happen, according to the former 
conſtructions, that the points C and D may fall cloſe together, 
and ſo a right line joining them will be produced with uncer- 
tuinty ; in that caſe, the circle may be conceived to paſs thro? 
the place of ſtation at 8, and any two of the objects as thro? 
Band C, wherein making the angle DB C equal to the ob- 
ſerved angle ASQ, and BCD equal to the complement to 
180 degrees of both the obſerved angles in DS B; thereby the 
point D is determined, thro' which, and the points C, B, the 
circle is to be deſeribed; and joining D A, produced, if need- 
ful; where it interſects the circle, as at 8, is the place of ſta- 
tion ſought. This problem may be uſeful in determining the 
fituation of ſands and rocks, within fight of three places on 
land, whoſe diſtances are well known ; or for chorographical 
uſes, Oc. eſpecially, now there is a method of obſerving angles 
accurately by a teleſcope. 5 21h 28.02 


The Tin Mines in Devonſhire and Cornwall. Phil. Tat. 
| N* 6g, p. 2096. 2 * 

MUNEAS ſuppoſe that' there was a great concuſſion of 

the waters, 1n that ſeparation of the waters from 'the 
waters at the creation, or at Noah's flood, or at both theſe 
times, by which the ſurface of the then earth was removed; 
that till then, the uppermoſt Loads or veins did in moſt places 
lie even with the then real, but now imaginary' ſurface of the 
earth, termed the Shelf, or faſt Country, or ground that was 
never moved by the flood; that in this concuffion of the was 
ters, the ſurſace of the earth; together with the uppermoſt of 
theſe mineral veins were looſened and torn off, and by the de- 
ſcent of the waters into the valleys, both the Gretur or earth: 
and thoſe mineral Fortes or fragments thus torn off, called 
Vor. I. P p Shoad, 
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Ae ſkcif;; and this is plainlyſeen by the eye in every -en 5 ali 
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1 Shoad, were by the force of the waters carried beneath. their At 
4 proper places, and from ſome hills to the bottoms of the pre 
.4Y neighbouring vallics, and thence, by land- floods, many miles fig] 
4 down rivers: Upon theſe ſuppofitions, they proceed in train. bro 
3 ing 4 Load, or tracing a vein of ore; thus, where any mine is he 
I ſuipeed to be, ty diligently. ſearch that hill and country, ſom 
4 that they may the better know the Grew or earth, and the witl 
ſtones, when they are met with at a diſtance in the neighbouring foot 
valley, for mineral ſtones may be found at five miles diſtance that 
from their Loads: Then they carefully obſerve the frets made 18, 4 
in the banks of rivers by any great land-flood, 1f haply they they 
can diſcover any metalline ſtones in their ſides and bottoms, Hat, 
together with the Caſt of the Country, that is any earth of ; g0 4 
different colour from the reſt of the bank, which is a great there 
help: to direct them, which ſide or hill to Tearch into: And a-bre 
mineral ſtones are diſcovered, either by their ponderouſneſi, foun 
or poroſity, for moſt tin- ſtones are porous, not unlike great hill, 
bones half calcined ; yet tin ſometimes lies in the firmeſt keep 
ſtones; The third way is by water, termed YVauning, which is proac 
done by pulvetizing the ſtone or clay, or what elſe may be ſuſ. thom 
pected to contain any mineral body, and placing it on a Yau Load 
terer the gravel remains in the hinder part, and the me- they 
tal at the point of the ſhove], by which, the kind, nature Some 
and quantity of the ore is gueſſed at: If no Shad or tin ſtones at dif 
be found in theſe frets, they truſt not to any found in ther: Load 
ver, it being uncertain whence the water may have brought may n 
them, eſpecially if they are ſmooth, and without aſperites that ſe 
ſuch as are uſual in ſtones newly broken off; then they repair and ot 
to the ſides of thoſe hills moſt ſuſpected to contain Load; bein 
1 where alittle ſtream of water may be conveniently conveyed and t 
4 in a Leat, Gurt, or trench, about two foot over, and as deep earth 
* as the ſhelf, in which the water runs for two or three days, and th 
4 and in that time the Shad is caſily diſcovered, the watt Taad, 
2 waſhing away the filth and looſer parts of the earth from the diſtanc 
* ſtone ; if they find any, they may be aſſured of a Load, ora with tl 
1 leaſt a Fuat, in the upper parts of the hill; Suat, are ces three 1 
1 rain diſtinct places in the earth, not running in veins, differing 1. e. col 
4 from ZBonneys, in this only, that Suats are flat, Bonn in the. 
4 roundiſh : Sometimes Shad may be found on the open ſurſaa poſit ion 
q olf the ground, thrown up by the moles, or turned up by tht differer 
4 plough; for by the corruption of vegetables and animals, finct ledge o 
4 the deluge, the carth has got a/new-cvar, a foot or more abo Urewt 
4h 
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Aker trying all theſe ways, and no Shogd be found, they, muſt 
proceed; by .gueſs, and at the foot or bottom of the hill they 
fink. ana £Zay-barch, or a hole about fix foot long, and four foot 
broad, as decp as the ſhelf; if they find no Shoad before, or 
when they come to the ſhelf, there is none to be expected; yet 
ſometimes. the Shoad is waſhed away clean, when they come 
within two or three foot of the Load, and then the. Load is a 
foot or two farther up in the hill; and it is an infallible rule, 
that the nigher the Soad lies to the ſhelf, the nearer the load 
is, and on the contrary ; if no Shoad be found in this firſt Hatch, 
they commonly aſcend about 12 fathom, and fink a ſecond 
Hatch like the former; and in caſe, none appear in this, the 

go as many fathoms on each hand at the ſame height, and ul 
there, and ſo aſcend proportionably with three or more Hateſhes 
a-breaſt, till they reach the top of the hill; and if none ate 
found in any of theſe Harches, they give over training in that 
hill. But 4 any Saad be found in any of theſe Harches, they 
keep their aſcending Harches in a direct line; and as they ap- 
proach the Load, they leſſen their firſt proportion of 12 fa- 
thom, to fix or fewer: Sometimes they may over-ſhoot a 
Load, that is, get the upper fide of it, and ſo loſe it; and then 
they ſink nigher that Halch, wherein the laſt Shoad was found: 
Sometimes, they find two different Shozds in the ſame Hatch 
at different depths, then they are aſſured that there is another 
Load above the former, and in training up to the ſecond, they 
may meet with the Shoad of a third; and ſome tinners obſerve, 
that ſeven Load may lic parallel to each other in theſame hill, 
and only one Maſter-load, the other fix, three of each fide, 
being the leſſer concomitants; fo five may lie in like manner, 
and three are common: Every Load has a peculiar coloured 


earth or Gregut, abgut it, which is alſo found with the Shogg, 


and that in greater quantity, the nearer the Shoad lies to the 
Laad, and ſo gradually leſſens to about a quarter of a mile's 
diſtance, beyond which, that peculiar Grete is never found 
with the Shoad : A, valley may happen to lie at the feet of 
three ſeveral hills, and then they may find three ſeyeral Nead;, 
i. e. common carth, or that looſe earth moved with the SD 
in the concuſſion, but not contiguous to the Load in its firſt 
poſition, termed alſo the Run of the Country, with as many 
different Shoads in the middle of cach; and here the Know - 
ledge of the Caſt of the Country, or each hill, in reſpe& of its 
Grewt, will be very neceſſary, for the ſyrer training of them, 


one after the other, as they he in order, according to the pre- 
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ceeding rules of Z/ay-harches, for the uppermoſt will dire 
tk which 2 begin firſt: It ma 12 pen, that after 
they have trained up the hill, inſtead of a Z2ad, they ma 
only find a Zonney or Squat, which likewile have their Shoad, 
about two or three fathom long, and half as broad; few largtr, 
moſt. of them leſs; theſe Bonneys or Squars communicate with 
no other Laad or vein, neither do they fend forth any of their 
own, being diſtinct of themſelves, without running out into in- 
numerable ſtrings, and they may fink into the Shelf five or 
fix fathom.and there terminate; theſe Squars are wrought with 
good advantage, nor is their tin of the worſt fort. 
The art and manner of digging up the ore is eaſy in reſpe& 
of training; for, when they have found the Load, the laſt 
ap- hatch is then termed a Lin ſhaft, or Tin-hatch, which 
they fink down about a fathom, and then leave a little Jong 
ſquare place, called a Shamble; and fo continue finking from 
calt to caſt, that is, as high as a man can conveniently throw 
up the ore with a ſhovel, till they find either the Zoad grow 
ſmall, or degenerate into ſome fort of weed, of which there are 
many, as AMundic or Maxy, a corruption of marcaſite, white, 
yellow, and green; Daze a kind of glittering ſtone endur! 
the . fire, white, black, and yellow ; iron-mould, black — 
ruſty; Caul, which is red, differing both from mareaſite and 
ſpar, and enduring the fire; Gliſter, which is blood - red, and 
black: Then they begin to drive either caft or weſt, as the 
Na of the Load, or conveniency of the hill invite; and 
this they call a Drift, three foot over, and ſeven foot high for : 
man to ſtand upright and work in, and if the Load be not 
broad. enough, as ſome are ſcarce half a-foot, then they uſually 
break down the Deads, or that part of the Sheff containing no 
metal, but encloſing the Load like a wall, and after that 
they begin to rip the Load itſelf: The inſtruments commonly 
ſed in mines for ripping the Zoads, breaking the Deads, and 
Ming both the, ore and Deads, are r. A Heele or Corniſh Tub: 
bet, that is double pointed, of 8 or 10 pound weight, ſharper 
ed at both ends, well ſteeled, and bored in the middle; it ma 
laſt in a hard country, half a year, but muſt be new point 
every fortnight at leaſt. 2, A flat-headed Sledge, from 10 t 
20 pound weight, which laſts above ſeven years, if new order: 
ed once 4 quarter. 3. Four ſquare Gadds, or wedges, of two 
pound weight, well ſteeled at the point, will laſt two or three 
ays a-week, and then muſt be ſharpened. 4. Ladders. 
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Drifts or Alits to the Shambles : There are two ſhovel-· men 
and three becle-men which are as many, as one Drift can con- 
tain ; the beele · men rip the Deads and ore; the ſhovel men 
carry it off, and land it, by caſting it up with ſhovels, from 
one ſhamble to another; unleſs there be 4 Winder with two 
Keebles, which are great buckets like barrels with iron-hoops, 
one of which comes up as the other goes down: It is — 
obſerved, that moſt of the tin- loads run from welt ro caſt, and 
then they conſtantly dip towards the north; ſometimes, they 
underlie, that is, 1lop! n towards the north; three foot in 
eight — which muſt be obſerved, in order to 
know where to fink an air - ſnaft; yet in the higher mountains 
of Dartmoor, there are ſome confiderable Loads which run 
north and ſouth, and theſe underlie towards the eaſt: Four or 
five Loads may run parallel to cach other in the fame hill, and 
et, which is rare, meer together in one Hatch, as it were in a 
— which well tins the place; and ſo they ſeparate again, 
and keep their former diſtances; ſuch a knot was wrought on 
Hinyſton, a known mineral-down or common in Cornwall The 
breadth of Maſter-loads may generally be from three to ſeven 
foot broad, ſeldom larger, unleſs in ſome places, or where ſe- 
reral Loads may chance to make a knot, or ſend forth ſtrings 
or veins ; neither do they retain their uſual breadth in all parts; 
for they may be fix foot in one place, and not two in another, 
nay, ſometimes, ſcarce half an inch over; but that is to be 
underſtood of ſtrings and the narroweſt places of the concomi- 
tant ones : "The Load is uſually in a hard rocky country, made 
up of metal, ſpars and other weeds, and as it were all along 
continued rock, with many veins and joints, as they call them; 
but in ſome fofter countries, the tin may he in a ſofter confiſ- 
tence, ag in clay in a manner petrified : In moſt places t 
meet with water, at the depth of ſome feet from the Loady 
ſurface; in other places, not at the depth of ſeveral fathoms; 
itruns commonly thro” the heart of the Taad: When they find 
the water begin to annoy them, they deſcend to the bottom of 
the hill, and begin there a Drift or adit, icarce half ſo big as 
that of the Load, and work it on a level, till they come up to 
the Load; but if they have not the conveniency of an adit; or if 
they paſs the leyel of one that is made, they are forced to draw 
the water up with a Winder and Keebles, or lrathern-bags, 
pumps or buckets to the level of the adit: It is obferved, that 
if they have water, they never want air, either for breathing, 
or for their candles to burn; yet ſometimes in a foft clayey 
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countty, the air is ſo much condenſed, that it becomes, in 3 
manner, a damp, and requires an ,aur-ſhaft-for vent; which 
damps are ſometimes encreaſed by working the Aſundic with 
the ore: If the country be not ſtrong enouga to ſupport its own 
weight, they underprop the Drifts with Stemples or Hall plates 

laced much like a carpenter's ſquare, on the one fide and over 
bead In order to know the courſe of the load, to bring an 
adit, or fink an air - ſnaft, the uſe of the dial is needful, termed 
Plumming and Dialling, and is thus performed; a ſkilful per. 
fon firſt faſtens the end of a long line at a known place, and 
then exactly obſerves the point at which the needle of his dial, 
or compaſs reſts, and at the next flexure in the adit makes 2 
mark on his line, by a knot, or otherwiſe, and ſets his dul 
down again, and there likewiſe notes down that point at which 
the needle ſtands at the ſecond ſtation; and thus he proceeds 
from one turning to another, {till marking down: the points 
and making knots on his line, till he comes to the intended 

lace; he on repeats above ground, what he. had done be- 
ow, and his dial and line direct him, till he comes exacthy 
over the place where he ended in the mine. 

The manner of dreſſing tin is this, after the ore is landed, 
and the greater ſtones broken at the top of the mine by the 
ſhovel- men, it is brought on horſes to the ſtamping or knock- 
ing mills, and unloaded at the head of the Paſs, that is, two 
or three bottom-boards with two fide boards {lope-wiſe, in 
which the ore ſlides down into the coffer, which is a long ſquate 
box, of the firmeſt timber, three foot long, and 1 + over; but 
to prevent the ore s tumbling down all at once, there is a Hach 
near the lower end of the Paſs, that is, a croſs board to 17 
up the ore ; beneath that comes in the cock. water in a troug 
cut in a long pole, which, together with the ore, falls down 
into the coffer, in which, the three _ uſual lifters, placed be- 
tween two ſtrong broad Lones, with two braces, or crolz-picces 
on each fide to keep them ſteady, like a frame, with e 
heads of iron, weighing about 30. or 40 pound a- piece, fer 
to break the ore in 1 ha coffer; theſe Liſters are about eight foct 
long, and + foot ſquare of heart of oak, with fs many in· timber 
or guiders between them, and are raiſed up in order by doubt 
the number of Tappets, faſtened to as many Arms, paſſing di 
metrically thro a great beam, turned by an over-Jhot water 
wheel, on two boulſters, which Tappets exactly and with eaſe 
meet with the tongues, ſo placed in the Liſters, as that tht 


quickly ſlide from each other, ſuffering the Zifzers to fall 5 
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t force on the ore, thereby breaking it into ſmall ſand, 
which is waſhed out by the cock-water thro a braſs grate, 
with many holes, and placed within two iron bars, at one end 
of the coffer, into the 3 a trench cut in the floor, eight 
foot long, and ten foot over, ſtopt at the other end with a turf, 
ſo that the waters run away, and the ore finks to the bottom, 
which, when full, is taken up and emptied with a ſhovel : The 
Stamping-mill is thus contrived to go two hours or more, after 
they give over attendance on it, there is a Tiller faſtened with- 
out at one end to the Slew or Ponder, i. e. the looſe and extreme 
part of the trough that conveys the ſtream to the mill- wheel; 
and at the other end is tied a ſhort rope, with a croſs ſtick at 
its extremity, hitch'd trap-wiſe at both ends under two little 
pins, faſtened in the Zones for that purpoſe; there is another 
pin ſet in one of the Liſters, at ſuch an exact height, that if 
there be no ore in the coffer to keep that Liſter high enough, 
the pin in deſcending knocks out the water, and carries it quite 
oyer the mill - wheel; ſo that when the coffer is emptied, the 
mill ſtops of itfelf: The Launder is divided into three parts, 
the rs wi the middle, and the tail; the ore that hes in the 
forchead, that is, within 1 4 foot of the grate, is the beſt tin, 
and is taken up in a heap a-part, and the middle and rails in 
another heap, and * the worſt: The latter heap is 
thrown out by the Trambling- buddle, which is a long ſquare 
tie of boards or ſlate, about four foot deep, ſix long, and three 
over, in which a man ſtands bare-footed with a Trambling- 
Povel in his hand to caſt up the ore, about an inch thick, on 
2 long ſquare board juſt before him, and as high as his waſte, 


| called the Buddle-bead, and with the edge of his ſhovel he 


euts and divides it Jength-wiſe about + inch aſunder, and in 
theſe diviſions the water coming gently from the edge of an 
apper plain board, carries firſt away the filth and lighter part 
ot the prepared ore, and then the tin immediately after, all fal- 
ling down into the Puddle, where, with his bare feer, he ſtroaks 
and ſmooths it a-croſs, that the water and other heterogeneous 
matter may without any lett paſs away the quicker: When 
this Puddle is full, it is taken up, here again diſtinguiſhing the 
forchead from the middle and tails, which are zrambled or 
waſhed over again; but the forehead. of this, together with 
the forehead of the Launder, are trambled in a ſecond Puddle z 
and the forchead of this, being likewiſe ſeparated from the two 
other parts, is carried to a third, but Drawving-buddlc, which 
differs from the reſt only in this, that it has no tie, but _ a 
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lain floping-board, on which it is once more waſhed with the mol 
rambling:ſbovel, and the ore is then named Black- tin, i. e. don 

ſuch as is completely ready for the Blowsng-bouſe : There is for | 

another way more curious, termed Sising, inſtead of a Drawing. that 

Buddle they uſe a hair. ſieve, with which they fift it, throwing into 

what remains in the fieve into the tails, and then that ore 1s aboy 

new 7rambled ; after the ſecond rrambling, the forehead in the and! 
ſecond Buddie is taken, and dilved, that is, ſhaken in a canyas- fide, 

fieve in a large tub of water, ſo that the filch runs over the the o 

rim of the fieve, leaving the Ylack - tin behind, which is put of th 

up into hogſheads, that are covered and locked till the next long, 

7 one nt The tails of both Buddles, aſter two or three tran. mort; 

blings,. are caſt out into the firſt Srrake or Tye, which is a pit put it 

— expreſly to receive them, together with what over - mall Moor 

tin may elſe waſh away in Trambling; there are commonly Mor: 


three or four, one after another, containing two ſorts of tin, runs | 
the one, which is too ſmall, and the other, which is too great, or. 
and this latter is new - ground in a Craze: mill, every way reſem- meltec 


bling a Gri/t-mill with two ſtones, the _— and the nether, re- mel 
and after that it is frambled; the former, by reaſon of its ex- botton 
ceeding ſmallneſa, is dreſſed on a Reck, a frame made of boards 
about 3 4 foot broad and 6 long, which turns upon two iron 
pegs, inſerted into two poſts at both ends, and may, like a Ca- 
dle, be cafily moved either way, with the ſnovel and water. 
The manner of blowing tim. The tin-kiln 1s four 


re, and at the top is a large Afoor ſtone, about 6 foot long FE 2 
and four broad, in the middle is a hole about + foot diameter; nu 
this ſtone ſerves for a head or cover to another like it, and about t. 
placed about a foot beneath ir, but not ſo long by half a foot the ſyc⸗ 
as the upper, becauſe it muſt not reach the innermoſt or back noon, u 

of the wall, which 1s the aperture for the aſcent of the a the ſ 

from a ſmaller place below, where a ſtrong fire of furze gooſebe 

is conſtantly made; the fore-part is like a common oven: cherry. 
When they perceive much AMundic in their tin, which ſpoils u lift, and 
by making it brittle and hard, and not malleable, they bum WW allthe n 
away this weed in the kiln after the following manner; when by Pliny 
the kiln is thoroughly heated, the Black- tin to be burnt is laid 2 el 
on the top-ftone, and is caſt down at the ſquare hole upon the {Fable circ 
ſecond or bottom ſtone, as much as will cover it all over about when the 
three or four inches thick; then the hole at the top is imme. were wor 
diately covered with green turf, that the flame may reverberat® ¶ ¶ aſter ſun. 
the ſtronger; and a rake-man with an iron coal-rake conftantly lurpriſing 
11 Noro, z 


ſpreads and moves the tin, that the IAſundie may be up 


mo Vor. ] 
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moſt, and: ſo burned away, which is infallibly known to be 
done by the yellow flame, and by the diminution of the ſtench, 
for while the Mundso burns the flame is exceeding blue; after 
that, it is thrown down with the rake, at the aperture behind, 
into the open fire, being ſucceeded by a new ſupply of tin from 
above; now when the fire-place becomes fall of tin, coals, 
and aſhes, they are all raked out at a little ſquare hole on one 
fide, near the back, where the ore, fiery hot and red, lies in 
the open air to cool, for which it will take three days, becauſe 
of the coals that lie hid in it; but in caſe they cannot wait ſo 
long, then it is quenched with water, and it becomes like 
mortar; and it muſt be new trambled or waſhed before it is 
put into the furnace, which is no other than an Aman Furnace. 
Moor- tin, ſuch as is dug up in Moors, runs or melts beſt with 
Moor-coal, charked; but the tin which lies in the country, 
n, runs beſt with an equal proportion of charcoal and peat, or 
t, Mor- coal, for the firſt running; but when the flags are re- 
1 melted, then charcoal is uſed: When all is melted down and 
, re · melted, there ſometimes remains a different ſlag in the 
x bottom of the float, termed Mount-egg, which 1s generally an 
ds iron body, tho' of a tin colour, as appears by applying one 
on of the poles of a load · ſtone to it. 
fo 


Of the Bleeding of Trees, and the Circulation of the Sap z by 


—_ Gow * 0 &@ & 5 © 6 os Uo = ww 


ur Dr. Liſter. Phil. Tranſ. N' 7c. p. 2119. 
ng EB. iſt, it was froſt, and the wind at north, which conti- 
1 5 nued to the 9th in the morning, when the wind came 


nd about to the ſouth-eaſt, and the weather broke up apace, yet 
ot the ſycamores did not bleed all this while, till the jth about 
ck noon, when they bled very freely, both at the twigs and body; 


he at the ſame time he ſtruck the hawthorn, hazel, wild-roſe, 
rae pooleberry-buſh, apple-trec, cherry-tree, blather-nut, apricock, 
en: cherry-laurel, vine, walnut, yet none of them bled except the 
s if laſt, and that but faintly, in compariſon of the ſycamore. In 


urn allthe monuments of antiquity, collected with ſo great induſtry 


hen dy Pliny, few inftances of this kind are to be found; and 
laid among theſe few is one, recorded with two or three remark- 
the able circumſtances; for he tells us, that the arcient phyſicians, 
zout when they had a mind to draw the juice of the mulberry- tree, 
me- were wont to ſtrike it only ſkin-deep, and that about two haue 
rats aker ſun· riſing; this experiment he repeats twice over as 4 
otly WW urpriſing phænomenon; lib. 16. cap. 38. mirum, hic (cortex) 


in moro, medicis ſuccum querentibus, fere hors diet ſecunda, la- 
Vor. J. N Q q Pede 
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pide incuſſus manat, altius fractus, ſiccus videtur. Lib. 23. c. x, Gde 
Mora in Agypto & Cypro ſus generis, ut diximus, lay o ſuccg you 
abundant, ſummo cortice deſquamato; altiore plaga 1 0 hems pole 
mirabili naturd; it is ſurpriſing, ſays he, that the bark of the the 
mulberry-tree, when phy ſicians would have its juice, ſhould, D 
upon its being ſtruck with a ſtone, and two hours after ſun- in tri 
rifing, run, and that, by ftriking deeper, 1t ſhould not give one anim 
drop: Again, there are, as we ſaid, 2 mulberry. trees whit: 
in Egypt and Cyprys, which, upon peeling off the outmoſt coat man) 


of the bark, yield a plentiful juice, but, of a deeper wound, celan 
become quite dry, this is ſomething extraordinary, The wea- at all 
ther changing from a white froſt, the — experiments 


were made on the ſycamore, walnut and maple; a twig cut Of a 
aſunder would bleed very freely -from that part remaining to De 
the tree; and the ſeparated part would be entirely dry, tho by 


held with the cut extremity downwards, and a- ſlope; but it it M 


was never fo little tipt with a knife at the other end, 1n that 


ſition it would immediately be moiſt at both extremities; very | 
ba held perpendicularly it would bleed without tipping: A May; 
twig cut off late in the afternoon, the weather being warm, porer 
would diſcover no moiſture from any part; and theſe exper: tunes, 
ments were repeated ſeveral times with the ſame ſucceſs on all ſumed 
the aforeſaid trees. : Mr, 

Poles of maple, ſycamore, and walnut cut down in open and tir 
weather, and brought within the warmth of the fire, did bleed otherw 
in an inftant; alſo willow, hazel, cherry, wood-bine, blather. ſort of 
nut, vine, elder, barberry, apple-tree, ivy, Cc. Briar and was re. 
raſpberry were more obſtinate; aſh utterly refuſed, tho heit. kinds « 
ed; branches, that is, poles with their tops uncut, bleed allo as the 
when brought to the fire; but ſeem not ſo freely to drink up more d 
their ſap again, when inverted, as when made poles; the ſame good; 
willow-poles left all night in the graſs- plot, and brought next as that 
day to the fire, bled a-freſh: A hard ligature made within before 
quarter of an inch of the end of a wood-bine rod did not bindet ing the 
its bleeding, when brought within the warmth of the fire: acquire; 
Maple and willow poles, Cc. quite bared of bark, and brought ſtreak i; 
to the fire, will ſhew no moiſture in any part: A barbertj d neſs and 
pipridge pole bared of its bark, and brought to the fire, dice In orc 
vered moiſture from the more internal circles, tho” not from obſervec 
the external: Maple and willow poles half bared of bark bleed and ever 
by the fire, from that half of the circles under rhe remamm Wl the root 
bark : Maple and willow poles, ſplit in two and planed, dulce of its >; 
vered moiſture on the extremities, but none on the 1 graſted 
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ſides: A pole of willow bent into a bow will bleed freely: If 


you ſeal up with wax one or both ends of the pith of a willow 
pole, it will notwithſtanding bleed freely by the warmth of 
the fire. 

Dr. Liſter 1s of opinion, that there is a circulation of the ſap 
in trees; firſt, becauſe plants have veſſels analogous to thoſe in 
animals, as 1s very plain in ſuch plants, whoſe juice is cither 
white, red, or ſaffron-· coloured; ſecondly, becaule there are 
many plants, and particularly lettice, wild-baſtard, ſaffron, and 
celandine, whoſe juice ſeems to be in continual motion, flowing 
at all times freely, like the blood of animals upon inciſion. 


Of an early Swarm of Bees; as alſo concerning Cyder; the 
Deſcent of Sap; and the Sea/on of tranſplanting Vegetables ; 
by Mr. Rich. Reed. Phil. Tranſ. N“ 70. p. 2128. 


R. Reed obſerved a Swarm of Bees on the gth of March, 

which is very uncommon, tho' that day happened to be 
very fair, for otherwiſe they never ſwarm till the middle of 
May; and this extraordinary inſtance might be owing to their 
poverty, which drew a part of them abroad to ſeek their for- 
"wat before their whole ſtock of proviſions ſhould be con- 
Uumed. 

Mr. Reed recommends, for improving Oder both in flavour 
and tincture, a new caſk, made of timber well ſeaſoned, for 
otherwiſe it may quite ſpoil it; he often tried it, and found that 
ſort of caſk to heighten the Cyder : The beſt der he ever had 
was red-ſtreak grafted on a gennet-moyle-ſtock; for as thoſe 
kinds do beſt agree, and the trecs ſo grafted do ſeldom canker, 
as the old red-ſtreak do on a crab-itock, ſo the fruit is far 
more delicate and mild, and when ripe, both rich, large, and 
good; and the Oder is ſmoother, and is not ſo ſtrong and harſh, 
as that ingrafted on the crab, and requires leſs mellowing 
before making, the ſtock in ſome degree altering and correct- 
Ing the nature of the fruit; for, as an apple, grafted on a crab, 
acquires an acrimony and ſpirit; ſo a crab, of which the red- 
ſtreak is a ſpecies, grafted on an apple, gains a certain mild- 
neſs and ſoftneſs, | | 

In order to prove that the ſap deſcends in winter, it has been 
obſerved, that the graft can either ſpoil or improve the ſtock, 
and even change the very nature and manner of the growth of 
the root in the earth, which muſt be owing to the deſcent 
of its ſap thither; and it has been found, that crab-ſtocks 
grafted with ſome forts of fruit in an unkindly foil, wall all of 
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them canker, not only in the graft, but alſo in the ſtock; but 
ſoil is kindly, they will all heal, 

and ſo become trees; and further, that if you graft 20 wild 
ar-ſtocks with the ſame ſort of yours and -20 with another, 


if with a fruit to which the 


the roots of the former will each of them grow alike, and juſt 
ſo will be the cafe in the latter; this diverſity, in the manner 
of the growth of the root, muſt ariſe from the grafting, and 
conſequently from the deſcent of the ſap: And the knowledge 
of this circulation is very important; for if the ſap returns not, 
then trees may be pruned in any time of the year without loſ 
of ſap, which is their blood, bow that wherein their life conſiſts, 
Mr. Reed never began to plant till Valentine's day, and he 
referred late to early planting, and farther obſerved, that win- 
ter cold kills more than ſummer drought, tho? it is imputed to 
the drought, becauſe they languiſh till ſummer, and then die; 
but they receive the fatal ſtroke by the winter cold : Stocks 
are either taken from woods or nurſeries, and in either place 
they lie warm; if you therefore tranſplant them in Ofoer, 
they are all of a ſudden expoſed to an open air, and to a long, 
and perhaps, cold winter, which they are unable to bear; be. 
fides, you may ſecure them againſt drought, by watering and 
covering the ground, to keep it cool; but there is no tence 
againſt froſt, which often gets into the roots, and kills them, 
ſo that they never ſpring ; and if they do, yet poorly, and they 
dic in the ſpring ; or if they ſurvive, as many do, yet they come 
on very ſlowly ; for cold dries up both wood and bark in ſuch 
a manner, that they cling together, and hinder the aſcent of the 
fap from the. root, which on that account runs out below into 
ſuckers, and the tree grows dry, and turns red; all which 
ſhew an obſtruction of the ſap; in which caſe, the bark mull 
be looſened: Now, on the other hand, if the ſummer my 
moiſt, the danger of late ſetting is over, and they will thn 
and come forward apace; and if not, they always keep gree 
and freſh, being maintained in life and verdure by the bp 
they receive in the beginning of the ſpring, before they att 
tranſplanted: In tranſplanting, let the roots be preſerved and 
ſet as large as poſſible; for the larger the root, he ſtronger ! 
is, and contains more fap, and conſequently the growth of the tree 
is the more promoted; tho” ſome planters affirm, that roots cu 
Mort ſucceed beſt, as ſending forth new roots, which draw fig 
and nouriſhment well; and it is obſerved, that moyles d 
en ſlips that have no roots, come ſooner to a tree; and thats 
moyle tranſplanted after taking root, does not live ſo certainly, 
nor thrive ſo well, as a ſlip newly ſet. Sor 
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Some Obſervations on Colours and Dyes ; by Dy. Liſter. Phil. 
Tranſl. N“ yo. p. 2132. 


HERE ate two things chiefly aimed at in the inquiry 
into Colours; the one, to encreaſe the Materia ankle 
or number of dying materials, and the other to fix thoſe colours 
either already known or hereafter to be diſcovered : As to the 
firſt, animals and vegetables, beſides other natural bodies, 
may furniſh great plenty; and in both theſe kinds, ſome co- 
ours are apparent, as the ſeveral colours of flowers, the 


juices of fruits, Oc. and the ſanies of animals; others are 


latent, and diſcovered by the effects, the ſeveral forts of ſalts 
and other things may have upon them : Mr. Boyle gives ſeveral 
inſtances of the apparent colours of vegetables and animals, and 
the various effects of different ſalts in changing them from one 
colour to another; acid ſalts heighten the colours of flowers 
and berries, that is, according to Mr. Boyk's experiments, 
they make the infuſions of pomgranat-flowers, red-roſes, clove- 
gilly-fowers, meſerion, peaſe-bloom, violets, cyanus-flowers, 
of a fairer red, as alſo the juices of the berries of Liguſtrum, 
black cherries, buck-thorn berries; and acid ſalts make no 
great alterations on the white flowers of jeſſamin and ſnow- 
rops: Urinous ſalts and alcalies on the contrary, quite alter 
and change the colours of the above - mentioned flowers, and the 
Juices of the {aid berries from a red to a green, even jeſſamin 
and ſnow-drops: Again, urinous ſpirits and alcali's heighten, 
or at leaſt do not quite ſpoil the colours of the juices of , 
of 22 and of their wood and root; thus Mr. Boyle tells 
us, that urinous ſpirits and alcali's make the yellow infuſions of 
madder-roots red; of Braſil wood, purple; of Lignum nephri- 
ticum, blue; the red infufion of log-wood, purple; of the leaves 
of ſenna, red; on the contrary, acid ſalts quite alter and change 
the ſaid infuſions from red or blue to yellow: The inſtances of 
colours in animals are very few, the purple-fiſh being quite 
out of uſe, and whether cochineel N kermes be animals or 
not, is a queſtion; however, upon the affuſion of oil of vitriol, 
which is an acid ſalt, on cochineel, it ſtrikes the moſt vivid 
crimſon that can be imagined; and with urinous ſalts and 
alcali's, it will be again changed to an obſcure colour be- 
tween a violet and a purple. As to the apparent colours of 
flowers, it may be ſaid, that generally all red, blue, and white 
flowers are immediately, upon the affufion of an alcali, changed 
into a green colour, and — in a little time turned * 3 
that 
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that all the parts of vegetables, which are green, will in a 
Iike manner ſtrike a yelſow with an alcali ; that what flowers 
are already yellow, are not much changed, if at all, by an 
alcali or urinous ſpirit ; the blue ſeed huſks of Glaſtum Hi. 
veſtre, long gathered and dry, and diluted in water, ſtain a 
blue, which, upon the affuſion of lye, ſtrikes a green, and 
this green or blue being touched with the oil of vitriol dyes a 
purple; and all theſe three colours ſtand ; on the tops of i- 
cus Tubuloſus, To called by Mr. Ray in his catalogue of ZEyg- 
liſh plants, are certain red knots, which, on the affuſion of 
Iye, will ſtrike a purple and ſtand. : 

The latent colours of vegetables and animals diſcoverable by 
the affuſion of ſalts, are Joubtleſs very numerous, and as to 
the former, the milky juice of Lactuca * 2h coſts Spi nold, 
and Sonchus Aſper and Levis, upon the affuſion of lye, will 
ſtrike a vivid flame- colour or erimſon, and after ſome time 
quite degenerate into a dirty yellow. The milk of Cataputia 
Aſinor, upon the affuſion of lye, eſpecially if drawn with a 
knife, and has ſtood any time on its blade, will ſtrike a purple 
or blood-red colour, and by and by change into a dirty 
yeJlow : As to latent animal dyes, the common hawthorn- 
caterpillar will ſtrike a purple, or carnation with lye, and 
and. the heads of beetles and piſmires, Sc. will ſtrike the 
fame colour with lye, and ſtand; the amber coloured Holo. 
pendra will with a lye give a moſt beautiful and agreeable 
azure, or amethyſtine, and be durable. 

Among all the inſtances above-mentioned, whether vegeta- 
ble or animal, there is not one colour truly fixt, that is, proof 
againſt ſalt and fire; for what ſeem to ſtand and be Iye-proof, 
are either wholly deſtroyed by a different falt, or changed into 
a very different colour, which muſt needs prove a ſtain and 
blemiſh, when it ſhall happen in any of them: Both the appa- 
rent and latent colours of vegetables are fixable, as appears 
from the ſeed-huſks of Glaſtum or N oad, and the uſe dyers 
make of the leaves after due preparation: From the ſame in- 
ſtance it is probable, we may learn from the colour of ſome 
one part of the fruit or ſeed, what colour the leaves of any ve- 
getable and the whole plant might be made to yield for our 
uſe: The latent colours of vegetables are pre-cxiſtent, and 
not produced, as appears from the ſame inſtance of Moad, and 
alſo from the milky juice of Lactuca Sylveſtris or wild let. 
tuce, which affords a red ſerum : The change of colours in 


flowers is gradual and conſtant: The colours of flowers, that 
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are not lye· proof, ſeem to be wholly deſtroyed by it, and that 
irrecoverably; thus it happens in the experiment, wherein a 

art of a violet leaf, upon the affuſion of lye, is ſoon changed 
into yellow, which will never by any acid ſalt be revived into 


a red, but if another part of the ſame leaf be ſtill green, it 


will be revived : Their drineſs ſeems to be a means, if not of 
fixing, yet bringing the vegetable colour to a condition of not 
wholly and ſuddenly periſhing by Alcali's: Such plants or 
animals as will ſtrike different, yet vivid colours, upon the 
affuſion of different ſalts, and ſtand; as for inſtance, co- 
chineel and Glaſtum, are probably of all others to be reckoned 
the beſt materials, 


Obſervations in the Upper Egypt; by F. Brothais. Phil. Tran. 
N“ 71. p. 2151. 
T HIS Father went up the Nie 300 leagues above Cairo, 
two days 1 on this ſide of the Caſcades, where he 
obſerved ſevera 
ancient palaces filled with ſtatues and idols; in one place he 
reckoned ſeven obeliſks like thoſe at Rome, and about 120 co- 
lumns in one hall, and from top to bottom inſcribed with hie- 
roglyphic characters, and figures of falſe deities: He found ſta- 
tues of white marble, of a hard ſtone, of the bigneſs of three 
ordinary perſons, with a ſword on their ſide, vis. a man and a 
woman, and of the height at leaſt of eight fathums, tho' ſeated 
in chairs, and well proportioned; and two others of black 
marble repreſenting women, with globes on their heads, and 
extravagant coverings thereon, which were two foot broad 
from one ſhoulder to the other: He lighted on two places 
where antiquities were to be ſeen, the one called Zozor, and 
the other Candion, which is a very ancient caſtle, eſteemed by 
the tradition of the country to have formerly been the reſi- 
dence of a king; in the avenues are a great number of 
; rag ſtanding in a row and turning their heads towards the 
alleys, it is known that this figure 1s an 1dol, with the head 
of 2 woman, and the body of a lyon, which was once a famous 
deity among the Egyptians; their diſtance from each other is 
about two paces, and they are 20 foot long; he reckoned 60 
of them on one fide of an alley, and as many on the other fide, 
and 51 in another alley, all well proportioned ; theſe alleys 
are of the largeneſs of a palmal; the gates of the cattle are 
extraordinary high, covered with excellent ſtone, meaſuring 
one of which, he found it 26 + foot long, and — 
| ick ; 


idol-temples ſtill entire, together with very, 
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chick; there ate above a million of figures in profile engraven 
on the walls and pillars ; that which moſt pleaſed him was the 
round, where the azure and the other colours, which are 
[ike enamel, appear as freſh as if they had been laid on but ; 
month before : There are temples ſo ſpacious, that goon people 
may ſtand on the roof with eaſe; in the ſame caſtle is a 
whoſe water is bitter, ſet about with fine ſtone; this water is 
ſaid to whiten linnen perfectly without any thing elſe, and up- 


on dipping his handkerchief in it, it retained the ſcent of ſoa 


for four or five days. There arc a great number of chriſtian 
Cophts in this country, who have many monaſteries. and an- 
cient churches, but poor. | 


The irregular Flux and Reflux of the Euripus ; by F. Jac, 
aul Babin. Phil. Tranſ. No 71. p. 2153- 


T HE Euripus is a Straight of the Ægeas ſea, fo narrow 
I. that a galley can ſcarce paſs thro' it, under a bridge, 
built between the citadel, and the Donjon of Negropont ; and 
not only the place where the bridge is, is called the Euripus, 
but it alſo retains that name for 10 or 12 leagues on each fide 
of it, where the channel being larger, the 1nconſtancy of its 
tides is not ſo ſenſible, as at the foot of the caſtle: For 
three or four leagues on cach fide are found fix or ſeven gulls, 
wherein this water ſhurs itſelf up, to iſſue thence as often as it 
enters there, and the ſituation of theſe gulfs contributes to the 
oddne ſs of this flux and reflux, of which the moonſcems to be 
the principal cauſe: There are 20 days of each moon, in 
which the courſe of the as is regular, and-ten, in which 
it is irregular, that is, five days before and five days after the 
new and tull-moon, its courſe is irregular and ſtrong; and after 
that, the fame phaznomena are ſeen there as in the ocean at 
Bourdeatx, the fea has two fluxes and refluxes in 24 hours, 
and every day later by almoſt an hour; but there are nine or 
ten changes of the courle of the water during the remaining 
ten days of inequality, unleſs it blow hard, for then the courſe 
changes not above. fix or ſeven times: He once obſerved the 
courſe of the water change thrice, tho' the wind was pretty 
high, and the wheels of a mill turned as often different ways: 
The water riſes not above a foot; and when it riſes it runs 
into the ocean, and when it ſinks it flows into the channel, go- 
ing up towards Conſtantinople: The ſmall gulfs, that are 0n 


the left fide of the port of Negropont, are filled when the 


water riſes, and emptied, when it deſcends, running towards 
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The/alonica or Conſtantinople ; F. Vabois obſerved the fame 


thing at the latter place, viz. that the waters of the black ſea, 
that come from Conſtantinople drive the Euripus in its rafing, 
towards the main ſea, and that afterwards the waters retire to- 
wards the ſame place from whence they came ; the ſame per- 
ſon alſo obſerved that the ſwelling of the Euripus, . 
irregular, laſted not above a quarter of an hour, and its fink- 
ing three quarters, tho' then the water ran with greater rapidity 
and ſeemed to retire in thrice the quantity it roſe with: Be- 
tween the rifing and falling there is a little interval, wherein 
the water ſeems to be at reſt and ſtagnating, ſo that, if there 
be no wind ſtirring, bits of wood and ftraw lie ſtill upon the 
water without motion: From what has been ſaid, it is caſy to 
reconcile the authors, that have written ſo differently of the 
Euripus; for ſuch as mention two-fluxes and refluxes in 24 
hours, as in the ocean, have only obſerved it in the 20 days of 
ts regularity ; and the ancients have not delivered a falſhood, 
when they ſay, that there are ſeven reciprocations in one day, 
becauſe that ns, when the winds trouble and retard the 
courſe of the water; and F. Zabin aſſures us from repeated 
obſervations, that when it is ſtill weather, the flux or reflux is 
made cven to nine or ten times in a natural day. 


Hurricanes and Storms; by Mr. Templer. Phil. Tranſ. Ne yr. 
p. 2156. 
()© TOB. zo. 1669 between fiye and fix o'clock in the af- 
ternoon the wind being weſterly, there Wy at Ab- 
carce being 60 
yards in its breadth, and ſpending itſelf in about ſeven mi- 
nutes of time; its firſt aſſault was on a milk maid, taking her 
hat from off her head, and carrying her pail many yards, 
where it lay undiſcovered ſome days; next it ſtormed the yard 
of one Sprige dwelling in Neſtthorp, where it blew a waggon- 
body off the axle-trees, breaking the wheel and axle-trees in 
pieces, and blowing three of the wheels ſo ſhattered over a 
wall; this waggon ſtood ſomewhat croſs to the courſe of the » 
wind: Another waggon of Mr. Salisbury was driven with great 
force againſt the fide of his houſe 5 a branch of an aſh-tree, 
which two ſturdy men could ſcarce lift, was torn off from a 
tree at 100 yards diſtance and blown over his houſe; a {late, 
that muſt have come the diſtance of 200 yards, none. being 
dcarer, ſtruck againſt an iron bar in a window and bent it very 
much: Ar Mr, Maid=vel's it forced open a door, breaking the 
Tac L, -* R cr latch, 
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lirch, and forcing open the dairy-door, it overturned the milk. 
pails, and ftruck out three panes in the window, and in the 
chambers nine panes more; it tore off a great deal of the roof 
of the parſonage houſe, and rooted up a gate· poſt 2 + foot dee 
in the earth, and carried it many yards oft; it blew a large 
hovel of peaſe from its ſupporters, and ſer it upon the ground, 
without any conſiderable damage to the thatch: About + mile 
from the town is a ſmall wood on the top of a hill, which 
partly deſcends into a vale encompaſſed with hills to the north 
and fouth ; ſo that the wind may ſeem confined to the vale, as 
4 channel, before it aſſaulted the town, and fo be forced to 
ſpend itſelf only in that glade; yet ſome blaſts from the aſcend- 
ing wood · ground might contribute to this accident, becauſe the 
wind continued, as Er as could be judged, as high in the field 
afterwards, and the ſituation of the town did expoſe a far 
greater part of it to this damage than was really affected, the 
valley being above Hur or five times the breadth of that part 
of the town concerned in it. 

Octob. 1670, at Braybrook in Northamptonſhire, about 11 
o'clock, the ſtorm attacked a peaſc-reek in the field, uncover. 
ed its thatch, without touching another within 20 yards of it; 
it blew up the end of a barley-reck, with ſome ſtakes init 
near five foot long, without hurting a wheat-hovel within fix 
yards of the barley-reek ; it afterwards uncovered the parlonage 
houſe ; from whence it paſſed over the town, without doing any 
damage, its ſituation being low; at Fort- hill it uncovered as 
much of a malt-houſe as lay within its extent and breadth: 
ZBraybrook ſtands in a valley ſurrounded with hills on three 
ſides, at the diſtance of & mile; there is a hill called Clack-bill 
within a mile of it, and exactly in that point of the compaſs in 
which the wind then ſtood; and which is remarkable, there 
have been two earthquakes in this town within theſe 10 years, 
when the wind or rather gentle air then only vibrated on that 
point of the compaſs, | 


Of Stones in Human Bodies; by Mr. Chriſt. Kirkby, Phil 
Tranſ. N' yr. p. 2158, 


A Woman near Dantzick, of 56 years of age; and unmar 
tied, whoſe whole courſe of lite had been extremely ſe. 
dentary, was troubled, ſome years before her death, witl 
great pains in her back, eſpecially towards the right fide, and 
with a continual retching ; bow urine for ſome time before was 


turbid, and ſeemed mixt with blood, yet entirely void 4 1 
8 , a en 


togetl 
mires, 
you c. 
will { 
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caretu 
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When ſhe was opened, the left kidney was found full of large 
ſtones, but the right was entirely petrified, covered with the 
ordinary {kin without any fleſh; it was bath maſſy and ponde- 
rous, and concreted by the cloſe coalition of minute ſand, 
which might be rubbed off by the finger. 

The other inſtance is a lad about 19 years of age, who from 
his cradle was diſpoſed to a conſumption, accompanied with 
continual coughing, great emaciation and heat, ſo that at laſt, 
after being reduced to a ſkeleton, he died: Being opened,'a 
great Jeal of watry matter, of a chylous conſiſtence, run out 
of the Abdomen ; almoſt all the glands of the meſentery, thro? 
which the lacteals paſs, were very large and hardened beyond 
the hardneſs of a ſcirrhus: Upon opening the breaſt, the lungs 
were found adhering to it all round, fo as ſcarcely to be _ 
rated, and full of purulent ulcers, but more eſpecially the left 
fide, which was full of gravel and ſmall ſtones; and even en- 
tire pieces of the lungs, eſpecially the extremities, for about 
— thickneſs of a finger and more, were hardened into a ſtony 
ubſtance, 


Obſervations on certain Inſect huſks of the Kermes-kind; by 
Dr. Lifter, Phil. Tranſ. No 71. p. 2165. | 


D R. Liſter has gathered off the Enghiſþ oak round worm- 
£# huſks very like kermes berries; and hs often obſerved 
on plumb- trees and cherry, as alſo on the vine and cherry-Jau- 
rel, certain Patelle or flat huſks containing worms, which, or 
at leaſt the huſks, will ſtrike a carnation with lye and continue 
afterwards; he obſerved the ſame Patellæ or huſks indifferently 
on vine-branches, cherry-laurel, roſe-buſhes, plumb-trees and 
the cherry tree; the figure of the huſk is round, ſave where it 
cleaved to the branch, and a little bigger than half a grey pea 
theſe cleave to their branches as Patelle do to rocks; they 
are of a dark cheſnut colour, extremely ſmooth and . 
like a membrane; they commonly adhere to the under. ſide o 
a branch or twig, and ſo are beſt ſecured againſt the 0 * 
of the weather, as too much ſun and rain; they are well faſ- 
tened to the branches, ſometimes ſingle and ſometimes more 
together; they are ſeldom found without vermin, as pul- 
mires, Sc. which probably pierce and prey upon them; if 
you cut off dextrouſly the top of the huſk with a razor, you 
will ſometimes find five or more ſmall white maggots of the 
waſp or bee · kind, that is, ſharp at both ends; when theſc are 
carctully taken out, you may further obſerve what remains of 
Rr 2 their 
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their ＋ yen of meat, and a partition between them, and the 
branch, where their excrements are diſcharged ; and if, after 
clearing the huſk, you rub the empty membrane on white 
Paper, it will freely and copiouſly tinge it with a beautify] 


purple or murrey, 


Of the Amianthus found in ſome Mines in Italy. Phil. Tranſ 
Ne 72. p. 2167. 

* G NOR Marco Antonio Caſtagna, ſuperintendant of ſome 

mines in Traly, has found in one of them a great quantity of 

that downy ſtone, called Amianthus, which he knows howto 

Prepare in ſuch a manner, as to render it ſo tractable and ſoft, 

that it reſembles a fine lamb-ſkin dreſſed white; he thickens 


- and thins it to what degree he pleaſes, ſo that yt becomes 


either like to a very white ſkin, or a very white paper, both 
which reſiſt the moſt violent fire, as he has often experienced; 
the ſkin was firſt covered with burning coals, whence 1t took 
fame, but being taken out after it had been left there a 
while, the fiery colour preſently diſappeared, and 1t became 
cold and white again as before; the fire, it ſeems, paſſing only 
thro' without waſting or altering it in the leaſt, whereas ſome 
of the hardeſt and moſt folid metals, as iron and copper, re- 
duced to very thin plates, and kept as long in the fire, asthis 
ſubſtance was, would caſt ſcales: Again, this ſkin being te- 
duced to the thinneſs of paper, not only yields that ancient, 
and ſo much admired Amianthus, but is alſo more perſect 
than that which comes from Cyprus, and not inferior to that 
from China; this paper was allo tried in the fire, and there it 
remained without the leaſt change of its firſt whiteneſs, fine- 


_ neſs or ſoftneſs; a wick was made of the ſame matter, which 1s 


never conſumed as long as it is fed, nor alters its quality after 
the fucl 1s waſted. | 


Ma Viviparous Fly; by Dr. Liſter. Phil. Tranſ. N' 72. 
. 2170. 

l i "HERE is a fly with grey and black ſtreaks on the 

ſhoulders, and chequered on the tail with the fame co- 
lours; upon opening the female of this fly, which may be dif 
tinputſhed by a redneſs on the extremity of the tail, you wil 
find two bags of live white worms, long and round in ſhape, 
with black heads, moving both on the hand and in the un oper 
cd veſicles backwards and forwards, for they are diſpoſed in 
cells according to the length of the animals body; ſome ſuch 


thing is hinted by Aldrovandus. Lib. I. de Inſect. p. * 1 


— 
bx 
1 
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A Musk-ſcented Inſe& feeding upon Henbane. Phil. Tranſ. 
N 7a. p. 2176. | 

HERE is a Cinex of the largeſt ſize, of a red colour 
ſpotted black, which 1s to be found frequently and in 

eat numbers on henbane; this inſect in all probability feeds 
on this plant, by ſtriking its trunk, the note of diſtinction of 
this kind of inſect from the reſt of the beetle-kind, into the 
leaves, and extracting much of their ſubſtance, as other ſorts 
of Cimex's will on the bodies of men: It is farther obſervable, 


that the ſtrong ſmell, with which the leaves of this plant affect 


the noſtrils, is very much qualified in this infe&, and in ſome 
meaſure aromatic and agreeable; and therefore we may ex- 

ct that that benumming quality, ſo eminent in this. plant, 
may likewiſe be uſefully tempered in this inſect. 

About the latter end of May, and ſooner you may find ad- 
hering to the upper ſide of the leaves of this plant, certain ob- 
long, orange coloured eggs, which are thoſe of this inſet; 
the. eggs 1n the belly of the female are white, and continue 
of that colour ſometime after they are laid; but as the time 
of their being hatched approaches, they acquire a deeper co- 
lour, _ are hatched Cimex's, and not Mt the diſguiſe of 
worms; if you cruſh the riper eggs upon white paper, they 
{tain it without any addr of ſalt, wk as nal 2 
lion, as any other thing in nature, not excepting cochineel, 
aſſiſted with oil of vitriol. 


Obſervations on the Glow-worm; by Mr. J. Templer. Phil. 
Tranſ. N“ 52. p. 217). 
MAY 27, between 11 and 12 at night Mr. Templer put a 
glow worm into a {mall thin box, fach 2351s uſed for pills, 
and it was obſerved to ſhine very clearly thro' the box; and 
again incloſing it in white paper in the box, it ſhone thro? 
both: May 28, about eight o'clock in the morning it ſeemed 
dead, and holding it in a very dark place, very little light was 
perceivable, and that only when it was turned on its back, 
and conſequently put into ſome little motion; after ſun-ſet 
that night it walked briſkly up and down in the box, ſhinin 
as bright as preceeding night, and that when there — 
much day. light, that one could read without a candle: Aſay 
29, in the morning it ſeemed dead again, but recovercd at 
night and ſhone as well as ever thro' the box, and opening the 
box and holding a large candle, its light did not ſenfibl 
* diminiſh 
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contracted her body into a bending poſture, the light ſcarcely 


314 MEM OIRS of the 


diminiſh that of the glow- worm: May zoth, about ten at 
night, putting the box with the worm in a window, at the 
— of four yards, it was perceived to ſhine thro' the box 
for almoſt an hour: May 311t, at five o clock in the evening, 
the worm ſhone pretty clearly in a . lightſome room, in a 
bright ſun· ſnine; ſome time after, it ſhoge but little, hay; 


ſo big as a great pin's head; but by a touch it extended itſelf 
walked in its box, and ſhone as bright as ever. Mr. Temple 
never obſerved it ſhine without ſome ſenſible motion, either in 
her body or legs; in its brighteſt ſhinings, it extended its body 
a third beyond its uſual length; and it ſeemed to emit a ſen. 
fible light in her cleareſt ſhinings. 


The Compreſſion of Air my Tag Phil, Tranſ. Ne; 
OME members of the Royal Society, had with two diffe- 
rent ſorts of inſtruments made ſeveral experiments for 
finding the proportions of the compreſſion of air under water, 
in July at Sheerneſs in the mouth of the river Aſederay, at 
high-water, being then about 19 fathoms deep, and the pto- 
pony of the weight of the ſalt· water to the ſame quantity df 
eſh taken out of the Thames was as 42 to 41: One of the 
inſtruments was a glaſs bottle, holding a quart of water, with 
braſs ring faſtened to its mouth, and a valve opening internally, 
fo well fitted, that with whatever quantity of water the bottle 
was filled, none dropped out tho' forcibly ſhaken ; letting it 
down 33 foot into the water with'the mouth downwards, and 
in a little time drawn up again, was found to be ſo very near half 
full of water, at ſeveraltrials, that it was thought fit to ſtate the 
com preſſion of aiz at that depth to that meaſure, which at other 
depths was found to hold the proportions calculated for that 
urpoſe: The quantity of the compreſſion was known by weigh: 
ing the bottle with the water in it, after a forcible-depreſſion df 
the valve had made way for the eruption of the compreſſed 
air, which kept it up even when the bottle was placed uit 
the mouth upwards, and then filling the bottle full of the fame 
water, and weighing it again, and laſtly weighing the bot 


after all the water was let out, and deducting its weight, tht 
firſt quantity of water weighed juſt half as much as the ſecond md 
or ſo near it that the fraction was inconſiderable; whence il eel F 
was concluded, that the quantity of air that filled the bottle thic K 


before its immerſion into the water, was, at the depth of 33 
= foot 
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foot, compreſſed into half the ſpace it took up before, and fo 
proportionably at other depths; this was confirmed by repeated 
he experiments made with the other inſtruments ; which was a cy- 
* linder of glaſs, about two foot long, cloſe at one end, and the othey 
85 end drawn ſmall with a lamp, Pl. X. fi. 2. and turned down or 
* bent a little; this cylinder was immerſed perpendicularly with 
Þ the crooked end uppermoſt, by which, as it ſunk in the water, 
its preſſure did gra ually force in ſo much water, as thruſt out 
the air in proportion to the depth, till the cylinder was ſo far 
Pl immerſed, that the hole of its crooked pipe was juſt 33 foot 
4 under water, and then being drawn up, by meaſuring with a 
J ir of compaſſes from the bottom of the cylinder to the hole 
in the crooked pipe, the water was found to fill the cylinder 
ſo near half full, that the motion of the ſurface of the water, 
which then was very ſmooth, and the minuteneſs of the diffe- 
rence being confidered, it was thought fit to ſtate it to juſt 
half; according to which, and experiments at other depths, 
a. table was calculated: The proportion of the weight of 
falt-water to that of freſh, was 3 by weighing ſome 
ounces of both in a bottle, whoſe weight was exactly known, 
and with fo ſmall a neck, that the addition or deduction of one 
fingle drop was diſcernible : 'The table was compured on the 
ſuppoſed perpendicular immerſion of a cylinder of 60 inches, 
ſhut at one end, and with the open end downwards. Theſe 
experiments are not matter of mere ſpeculation, but are uſeful 
for divers, becauſe it may be previouſly known, at what depth 
when they fink in the diving-bell, or other fit machines, nou 
may bear the additional denſity of the compreſſed air, to enable 
them to reſpire ſomewhat freely; as alſo, how they may fur- 
niſh — with air in proper veſſels variouſly adapted 
for that purpoſe. The tabular calculation whereot we ſhall 
$ hereafter inſert, when Dr. Halleys method of diving by the 
bell comes under conſideration; which will ſhew both the 
theory and practice, and thereby render it more clear and con- 
Ipicuousin-explatning advantageouſly the baſis of that invention. 


The Inſect. huſks of the Kermes-kind, and their Uſe in Dying z 
by Dr. Lifter, Phil. Tranſ. N“ 53. p. 2196. 
D R. Liſter found ſeveral of the Patellæ Kermi-formes 


hatched in a box, wherein they were deſignedly put, 
and they proved a ſpecies of bees, but very ſmall, not much 


"I exceeding in bulk half a piſmire; they are very compact and 
1 thick for their bigneſs, and of a coal - black colour; they fezm 
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to want neither ſting, nor the three balls in a triangle in their n 
forchead ; what is very remarkable, is a white large and round Ic 
{pot on the back; the upper pair of their four wings is ſhaded, m 
with dark ſpots; the undermoſt pair is clear. | in 
It is to be obſerved, that the blackeſt huſks yield the deep. be 
eſt and beſt purple; that as the bees come to maturity the dye va 
ems to be ſpent, and the huſks grow dry; that the young ſio 
make their way at ſeveral little holes; whereas the true kermes- tio 
huſk ſeems to be pierced but in one place. be; 
Upon comparing the Engliſ 1 with the ſcar- 27 
let-kermes, or grains of the ſhops, they were found to agree tro 
in every thing, ſave the colour of their juices; and in the 22 
grains of the ſhops, many were found ſticking to little twigs of the 
the Tex or oak, ſo that they, as well as the Engliſb, are only Jul 
contiguous to the branches, and not excreſcences of the tree, was 
much leſs fruits or berries; but that they are the ſole work of four 
the parent-bee for the more convenient lodging and nouriſh- AG 
48 


ment of her young. ; roth 


Further Obſervations on the new Star near the Beak 4 Cygnus; was 
M. Hevelius. Phil. Tranſ. N* 93. p. 2197. Tranllated the 
rom the Latin. there 
M. Hevelius had again, April 29th, 1671, obſerved the new —— 
* ſtar below the head of Cygnus, and in the ſame place, * 
vid. near the Milly Way, where he ſaw it the preceeding year 2 
from Zune and July to the 14th of October; and that it appear- Peer 
ed bigger then, exceeding the ſtar in the bill of Cygnus, asalfo of ir 
that in the bend of its inferior wing, and being almoſt equal to as b 
the ſtar in the breaſt, ſave only = its light was duller and 12 h 5 
more ruddy: It was not {cen in December, January, and F eve 
bruary ; for after the 14th of October, when it ceafed to ap- to he 
pear, it was ſought for in vain, and therefore it ſcarce diſco of dia 
vered itſelf before the beginning of March, or poſſibly later; theſe t 
he had lately meaſured its diſtance from ſome fixt ſtars, and then of 
found it at 20", 55% 20!, from the tailof Cygnus ; 17*, 4)\ as big 
o, from the bend of the ſuperior wing; and 34*, 19, 4% rs. 
from the head of Serpentariys. it was { 
Of the ſame Star. Phil. Tranſ. Ne 93. p. 2198. —_ 
D O M Anthelme, a Carthiſian of Dijon, obſerved June 2th, en ty 
| ' 1670, near Cygnus, a new ſtar of the third magnitude, then in | 
which he ſigniſy ing to the company that aſſembled at the kings other ta 
library, many of them agrecd, that near the beak of Hg Vor 


nev 
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new ſtar was to be ſeen, and not to be met with in any cata» 
logue of aſtronomers, tho many other neighbouring ſtars 
much ſmaller, be exactly marked by them; it was ſituated as 
in Plate X. Fig, 2. ſuppoſing the obliquity of the ecliptic 
be 23 1; the longitude of this ſtar, according to the obſer- 
vation of M. Picard was 1 55 of Aquarius; the right aſcen- 
ſion 293 33; the north latitude 4 28“, and the declina - 
tion 26 33 z; it came to the meridian after the ſtar in the 
beak of Cygnus 16' 44", and before the lucid ſtar of the eagle 
250 ; it was diſtant from the great ſtar of Lyra 18 39' 40%; 
from the Leak of Cygnus 30 47* zol, and from the tail of 
Opgnus 209 854 30%: What is further remarkable is, that in 
the beginning of July, this ſtar was obſerved to decreaſe; 
July 3d, it appeared yet of the third magnitude, but its light 
was ſenſibly fainter; July 11th, it ſcarce appeared of the 
fourth magnitude; Auguſt 10th, it was only of the fifth, and 
ever ſince it decreaſed, till it could no more be ſeen; and fo 
has continued for fix months without ſhewing itſelf till arch 
15th, when Dom Anthelme viewed it in the very ſame place it 
was the preceeding year, and found it of the fourth mags itude; 
the aſſembly that meets in the king's library having notice 
thereof, ſeveral of them obſerved this ſtar April 2d, funding it 
in the tame place they had ſeen it the preceeding year; April 
zd; M. 22 found it greater than the two ſtars of the third 
* below Lyra, but a little ſmaller than that in the 
beak of Cygnus; April 4th, it appeared to him almoſt as big, 
and much more radiant than that in the beak of the ſwan; 


It April gth, he found it a little diminiſhed, and almoſt equal 
| to the greateſt of the two ſtars that are below in Zyra; April 
nd 12th, it was equal to the leaſt of theſe two ſtars; April 15th, 
Fe- he e it encreaſed, and found it equal the ſecond time 
ap- to the " — of theſe two ſtars; from 16th to a/thit appeared 
{c0- of different magnitudes, ſometimes e ual to the biggeſt of 
tet; theſe two ſtars, ſometimes equal to & leaſt, and now and 
and then of a mean magnitude; but 275th and 28th it was become 
47s as big as the ſtar in the ſwan's beak ; zoth it appeared a little 
4, clearer; and the firſt ſix days in May it was bigger; May 1 th, 
it was ſcen ſmaller than the ſame ſtar; 16th, it was of a mean 
bigneſs, between the two ſtars that are below in Tyra; and 
ever ſince it has been ſtill diminiſhing: Thus this ſtar has 
zcth, been twice in its greateſt ſplendor, elt on April 4th, and 
rude, then in the beginning of May, a thing never obſerved in any 
ing ther ſtar: As far as can be judged from the few obſervations 


Vor. I. 8 mads 
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in the heavens this laſt age, do evince that changes are not ſo 


made on this ſtar, it is likely its return is in about 10 months; 
whereas that in the whale's neck makes its revolution in 11 
months; as for the ſtar in the ſwan's breaſt, there is yet no 
certain knowledge of its period, and it may poſſibly take 13 
years to finiſh its courſe : The diſcoveries that have been made 


rare there, as formerly was thought; it what Pliny ſays be 
true, that Hipparchus, on the occaſion of 2 new ſtar he ob. 
ſerved, numbercd all thoſc that appeared at that time, there 
would not be any. one conſtellation, in which ſome change 
would not be found fince that time, in regard there are few, in 
which there are not found more ſtars now than that aſtrono. 
mer has reckoned ; but as the little aſſurance we have of the 
exactneſs of Hipparchus's catalogue, gives cauſe to believe that 
many ſtars, which were not in that catalogue, were yet in the 
heavens; ſo we may well grant, that ſome of thoſe, that have 
been obſerved ſince, have not always appeared; for not to 
mention the ſtars obſerved in Caſſiopera, in the neck of the 
whale, in the breaſt of the ſwan, and in Serpentarius; M. 
Caſſini has diſcovered many other little ones, which may very 
well be preſumed to be new; for inſtance, he has obſerved 
one of the fourth magnitude, and two of the fifth in Caſſiopeia, 
where jt is certain they were not ſeen before, many aſtrono- may | 
mers having exactly reckoned up the ſmalleſt ſtars of that con- the n: 


ftellation, and yet not one of them mentioned thoſe three; he | Fr. R 
has diſcovered two others towards the beginning of Eridanu, WA F<ma: 
where they were not to be ſeen about the end of 1664; thi the pr 
part of the heayens having been paſſed oyer by the comet of yeg 
hat appeared then, divers other ſmall ſtars were obſerved plant 
there, but not theſe two; he alſo obſerved towards the Ari; to acco 
pole, four of the fifth or fixth magnitude: Nor are we to wo- Mr. 
der, that we now obſerve more ſtars in the heavens than for- muſk; 
merly appeared, fince thoſe which are now no more ſen, which | 
once —_— for M. Caſſini has obſerved, that Bayerus bas a good 

ut a ſtar in Urſa minor, which now does not appear; that ſmall { 
that marked A in Andromeda has allo 3 that u i lard is 
Jicu of that which is marked v at Andromeda s knee; there att in the if 


two others more northerly, and that-that noted F is very much 
diminiſhed; the ſtar placed by Tycho at the extremity 

Aqndromede's chain, = which he makes of the qth magnitude, 
is now ſo ſmall, that it is ſcarcely viſible; and that which i 
in his catalogue the 2oth of Piſces, is now no more ſeen; but 


We arc not therefore preſently to conclude, that thoſe ſtars - 
| 9 | ſe 
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: have been lately diſcovered, were not in the heavens before» PF 
altho' not obſerved there; for as we now know, that there are ; 
: ſtars, which from time to time appear and diſappear, ſo we x Y 
_ have cauſe to ſuſpect, that moſt of the ſtars that were not for- 1 4, 
2 merly ſeen, or that are now no more ſeen, or are found dimi- | 1 
: niſhed, are of the fame nature with the ftar in the whale's Bed! + 
# neck, and do not ceaſe to be in the heavens, tho' they appear 1 
K not there; it is alſo poſſible, that theſe new ſtars were not only 4 
.H in the heavens, but even appeared there before they were Es. 
1 taken notice of as new ones; and it is very probable, that it is TEN 
% ſo with moſt ſtats, as with that in the whale's neck, which 24 
at was not obſerved at firſt, till it became of the third magnitude, 
. altho it has been ſince found, that it is not really fo great when 
1 it begins to appear; but that being ſmall at firſt, it increaſes 


inſenũibly till it comes to that magnitude. 


. Of Spontaneous Generation, as al/o of ſome Inſects ſmelling of 
N Maſk; by Mr. Ray. Phil. Tranſ. N* 74. p. 2219. 


ed 1 there be any ſpontaneous or anomalous generation, 7 
it as naturaliſts have generally thought, Mr. 2 ſays, 17 
10 may be juſtly queſtioned, and he is of opinion, that all inſects are 1 1 
= the natural iſſue of parents of the ſame ſpecies with themſelves: Wd 
he Fr. Redi has gone a good way in proving this; but ſtill there Mt ; 
lus, remain two great ditficulties, the firſt is, how to account for o 

this the production of inſects bred in the by-fruits and excreſcences 

net of vegetables, which Redi aſcribes to the vegetative ſoul of the 

vel plant that yields theſe excreſcences; the ſecond difficulty is, 

fic to account for inſects bred in the bodies of other animals, 

vol Mr. Ray has obſerved two ſorts of inſects, which ſmell of 

for- muſk; the one is like the common Capricornus or goat-chafcr, 

een, which ſmells fo ſtrong of that perfume, that you may diſcover it 

- has a good diftance as it flies by, or fits near you; the other is a 

that ſmall ſort of bee, which in the ſouth and eaſtern parts of Eng- 

t in d is frequently to be met withal in gardens among flowers 

ee in the ſpring. | 

* The Generation of Bees in an ol Willow; by Mr. Willoughby, 

wude, Phil. Tranſ. No 54. p. 2221. 

ch it F cartridges Mr. JWillouzhby had got at Afrop in 

, but Auguſt 1570, did in July 1671 almoſt every day afford 

un dee, and he could hear them gnaw out their way, before he 

hart aw them; ſo that there is nothing irregular in the breeding of 


ele bees, only the contriyance of nature is admirable; tor, 
"FT the 


2 
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the parent-bees having ſhut up their young in-thoſe cells with 
ſufficient proviſions, before winter they all of them arrive at 
their full growth, or become Nymph, in which ſtate they con- 
tinuc all winter; the enſuing ſummer, thoſe muſt 2 
be firſt rouſed out of their numbneſs and changed into flies b 
the external heat and air, that lie next it; if any be laid ſo 
late, as not to have time enough to come to the ſtate of 
Nymphe before winter, they infallibly die; and then it is no loſs 
or inconvenience, tho' their cells be perforated. 


A further Account of the Stellar Fiſh, Sc. Phil. Tran, 


N” 74. p. 2221. 
M R. Winthorp, the author of this account, underſtood by 
the-filherman who brought him the fiſh, that he never 
ſaw, nor heard of any of theſe fiſhes, except fix or ſeven he 
himſelf had taken at ſeveral times, not far from the ſhoals of 
Nantucket, an iſland on the coaſt of New- England, when he 
was fifhing for cod; this ſtellar fiſh when alive, and firſt taken 
out of the water reſembled, and gathered itſelf round like 4 
wicker-baſket; after faſtening upon the bait on the hook, and 
holding it within its —— arms, it would not let it go, 
tho? drawn into the veſſel, till lying a while on deck, it began 
to feel the want of its natural element, and then it voluntarily 
extended itſelf into a flat round form; the only uſe that can be 
diſcerned of all that ſtructure, wherewith nature has adorned 
it, ſeems to be, to make a purſe-net to catch ſome other fiſh, 
or any other thing, fit for its food, and as a ſtore-baſket to kee 
ſome of it for future ſupply, or as a receptacle to prepare a 
defend the young ones of the ſame kind from Ph of prey, 
if not alſo to feed on them, which appears probable, for 


ſometimes pieces of a mackarel are found within that concare 1 
ſpace, and . ſometimes a ſmall fiſh of its own ſpecies: Every 

one of the ſmalleſt parts of this fiſh had motion when alin, . 
and a tenacious ſtrength ; but aſter it was dead and extend 45 


to a flat round, it was ſo brittle, that it could not be handled 
without breaking ſome parts of it; but by carefully laying! 
to dry, it was ſomewhat hardened : And Mr. Jinthorp thinks 
till a fitter Zngliſ# name be found for it, it may be called! 
Batket-ifp, a Net. ſiſo, or a Purſe-net-fiſh. - | 
The neſt of the Humming-bird, ſo called from the humminy 
noiſe it makes in flying, is very curiouſly contrived ; this 0! 
is exceeding ſmall, and only ſeen in ſummer, and generally l 
- gardens, Rying from one flower to another, and ſucking honey 1 


other times and P 
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of them like a bee, it does not perch on the flower, but hovers 
over it, and fucks with its long bill a ſweet ſubſtance out of it : 
The eggs of that bird are ſo ſmall, of which two were found in 
the >. that the one weighed about five grains, and the 
other only 3 4, and the whole neſt weighed no more than 24 


grains. 


A Calculation of the compreſſion of Air under Water. - Phil. 
Tranſ. N“ 75. p. 2239. + 
LI ED Fig. 3. Plate X. repreſent the tube : x; AB the 
diſtance of the = part of the tube from the ſurface of 
the water above or under it ; FC the depth of the water 
from its ſurface to the bottom of the air within the tube = 4; 
BC that part of it which remains filled with air within the wa- 
ter; CD the remaining part thereof, which is full of water; 
and any two of the three firſt x, þ, and à being given, the 
other is known, and conſequently the reſt alſo; 2 if by the 
incumbent weight of 33 foot depth in water, the air in the 
tube is compreſſed into half the ſpace it filled before, then 
the ſaid 33 foot depth in water 1s equal to the weight or preſ- 
ſurc of the incumbent air on the ſurface of the water: Now, 
as the weight or preſſure of the air on the ſurface of the water, 
is to the Jeprh of the water from its ſurface to the bottom of 
the air within the tube, ſo is the length of the tube filled with 
air, to its length filled with water; that is, according to the 
experiments N* it; p. 2192, putting 2 for 33, or whatever, at 
i aces, the weight or preſſure of the incum- 
bent air be found to be on the ſurface of the water, for it 
is not always exactly the ſame ; 


$:8::4+b: & + 4b = CD, and therefore 


S 
a Hob +2853-26 = x; Wherefore 


— x—;=b; andy: b* + 2 2b —T 3* 42x + b—2 
3-4 — > 


Sa; therefore à and & being given, x is known by the firſt 
equation; and 4 and x being given, þ is known by the ſecond; 
and þ and x being given, 4 Is known by the third: The hori- 
zontal line BFBAF is ſubſtituted for GAB E E b, when the 
cloſe end of the tube is not even with the ſurface of the water, 
to you the breach cC=4þB = T2“, in the length eh ws 
tube. . - 
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oval figure; the other was oblong an 
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N B. That the perpendicular immerſion of the tube or x. 
linder mentioned N“ 73. is not to be underſtood of the dept 
of the bottom or open end in the water, but of the depth d 
the air within the tube or cylinder from the ſurface of thi 
water, viz. F C and not FD. 


Of Spots in the Sun. Phil. Tranf. N* 75. p. 2250, 


M Caſſini Aug. 11. 1651, about fix o'clock at night wit 
a three foot glaſs obſerved two very dark ſpots in the 
ſun's diſk, diftant from his apparent centre about I of his ſemi 
diameter; and that he might more exactly remark their fituz. 
tion in reſpect of the ſeveral parts of the world, he made uf 
of two very fine threads, cutting each other at right anglesin 
the common focus of the two glaſſes in the axis of the tele. 
ſcope; and having directed it towards the fun, he fo turned 
it, that letting it afterwards reſt, one might ſee the ſun's cen. 
tre, according to one of theſe threads, advance weſtward, this 
ſame thread marking in the ſun a circle paralleto-the equs. 
tor; and the other thread marked the circle of declination, or 
the ſun's horary circle: Then he obſerved, that the ſpots were 
in the ſouthern part of the tun, that their clongation * this 
parallel, paſſing thro' his centre, could be no more than about 
the ſixtieth part of his diameter; and that they were ſituate on 
the eaſtern fide in reſpect of the ſun's centre; he alto meaſured 
ſeveral times, from fix to ſeven at night, the time elaſped be- 
tween the paflage of the ſun's centre and that of the firſt of 
theſe ſpots thro the ſaid horary circle, which ſometimes he 
found to be 23, ſometimes 22 ſeconds ; the ſun's ſemi-diameter 
paſſing then in 66 ſeconds: 'The firſt of theſe ſpots being 
viewed with a teleſcope of 17 foot appeared ſomewhat of an 

F a little curved, like the 
hebrew letter 7d; and both together were ſurrounded with 
corolla or coronet made up ot little dark points: Aug. 12th, be 
obſerved them from the time of ſun-rifing, and then th) 
were perceived nearer. his centre; the time between the pal 


ſage of the ſun's centre and that of the interior edge of the co- 
ronet, which encompaſſed them both, was then 16 ſeconds; 


at ſeven o'clock it was but 15, and the ſouth limb of the coro- 
net touched the parallel paſſing thro' the ſun's centre: He 
continued to obſerve them exactly with a larger teleſcope, from 
fix in the morning to ſeven, and the firſt was found compoſed 
of two others, which were almoſt round and conjoined ; the ſe- 


cond repreſented the ſhape of a ſcorpion, and the third 67 
round; 
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round; and they were all three invironed with a coroner, 
conſiſting of a great many {mall obſcure pricks; this coronet 
appeared clearer than the reſt of the ſun when viewed 
with the ſhort glaſs, and darker when ſcen with the long; 
without it there were other very black points, viz. five 
near the round ſpot on the ſouth-tide, and another near the 
ſcorpion's tail on the north- ſide: At eight o'clock and 48 mi- 
nutes the figure of the ſcorpion was ſeen divided into ſeveral 
pieces, as if his tail and arms had been cut off; the northern 


wid point appeared no more, there remaining none but thoſe on 
n the the ſouth · ſide; and the length of the encloſure ot all the ſpars, 
ſemi comprehended between the extremities, was of one min. and 
ituz 15 ſec, and the breadth of zo ſec. At fix in the evening; he 
e ule found no great change in the firſt ſpot; the other two were ſe- 
les in vered into five diſtinct ones, encompaſſed with a coronet, to- 
tele. gether with five black points, which ſtood in a ſtreight line, 
ed and after another manner than they did in the morning; from 
Cos ſix at night to ſeven, the time between the paſſage of the ſun's 
thut centre and that of the coronet's limb, was found to be at one 
qa time, eight ſec. and at another time ſeven ſec. and a half. The 
a, Of diſtance of the ſpots from the eee. paſſing thro' the ſun's 
were centre, was nearly the ſame on the north-fide with what it had 
this been obſerved in the morning on the ſouth - ſide: a 13, be- 
bout tween the ſun's rifing, and half an hour paſt fix in the morn- 
e on ing, the edge of the coronet being turned to a point on the 
ured ſouth · ſide, was diſtant from the equatar on the north- ſide half 
de. a minute; and there was only a ſecond of time between the 
ſtof WW paſſage of the ſun's centre and that of the anterior edge of the 
s he coronet: At eight o'clock 30 min. the anterior edge was in the 
erer lame horary circle with the ſun's centre, ſo that in a day and 
eing a half theſe ſpots had run thro? very near F of the 1un's ap- 
fan parent — SHay which gives an arch of 19 + degrees of 
the the circumference of the ſun's body, and — their 
tha diurnal motion about the ſun's axis has been 13 degrees, and 
be the time of their periodical revolution, as far as could be con- 
ao jectured in ſo ſhort a time, muſt be about 27 + days. 

un Of Vegetable Excreſcences; by Dr. Liſter. Phil. Tranſ. N* 75, 
ds; | p- 2256. 

ooo T HE hiſtory of the purple-kermes gives a clear light for 
He the diſcovery of the nature of the {carlet-kermes, a thing 
rem wholly unknown to the ancients, and is alſo an evident inſtance, 
15 that ſome things, confidently believed to be vegetable excreſ- 


cences, 
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cences, are no ſuch thing; but merely contiguous to the plant, 
after the ſame manner the Patella Shell. ſiſn is to the rock; 
Generally inſect· eggs laid upon the leaves of plants, or their 
reſpective — on them, do not cauſe excreſcences; 
thus, for inſtance, the eggs of the common red butterfly laid 
upon the nettle, are hatched thereon without bliſtering the 
plant into an excreſcence; and the ſtiff · haired, or prickly ca. 

terpillars hatched from theſe eggs feed upon the leaves, with - 
out any puncture or prejudice, {ave that they eat them up: 
Some 1in{cR-eggs laid upon the leaves or other parts of plants, 
do, as ſoon bes pierce the plant to feed on it, which is 
confirmed by the following inſtance, on the under-fide of the 
leaves of Arriples Olida certain ſmall milk-white oblong egg; 
were obſerved, on ſome leaves four, on others fewer or more; 
. theſe eggs were on ſome plants unhatched, and on many of 
them the eggs were found adhering to the leaves, and the little 
maggots were already entred between the two membranes of 
2 ; in other leaves of that plant thoſe maggots were 
found grown very big, and yet the two membranes of the leaf 
entire, only Ls raiſed or hollow like a bladder, and 
the maggots of a conical en in July they were changed 
into Chryſales, and accordingly came to perfection; and ny. 
latent way of feeding, all worm · eaten fruits, woods, Cc. may 
be referred, 


The Diſſefion of a Porpoiſe ; by Mr. Ray, Phil. Tranſ. N' 5j. 
p. 2274. 

T H E length of this porpoiſe was three feet ſeven inches 

and its circumference in the thickeſt place was two fort 
two inches, its ſhape was not unlike that of a tunny-fiſh, only 
its ſnout was longer and ſharper; its ſkin was thin, ſmooth, 
and without ſcales; its fins cartilaginous and flexible, not 
ſharp or ney on his back was only one fin, diftant from 
the tip of his ſnout a foot and nine — 5 and the baſis of it 
five + inches in length, fo that meaſuring from the tip of hi 
ſnout to the end of the tail, it was fituate ſomewhat below the 
middle of the length of the fiſh; on the belly it had only ac 
pair of fins, nine + inches diſtant from the tip of the lowe! 
jaw, much about the place, where the foremoſt pair of fins u 
other fiſhes uſually grow; the tail was forked, of the figure af 
a creſcent ; the breadth thereof from one angle to the other 
11 inches, and its plane parallel to the horizon, differing fran 
other fiſhes in that it is in them perpendicular, the ger - 
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rock; which may be to ſupply the want of the hindmoſt pair of fins» 
' their which in other filhes ſerve to balance the body, and keep it 
-Nces; up in the water, and to facilitate the fiſhies aſcent to the ſurface 
y laid of the water, to which he may immediately raiſe himſclt by a 
ig the entle jerk of his tail, in order to breathe, which is as neceſ- 
J. ca. tary for this fiſh as for quadrupeds; for if violently detained 
with. under water he will · in a ſhort time be ſuffocated: Immedi- 
n UP; ately under the ſkin lay the fat, called the blubber by ſcamen 
lants it was firm, full of fibres, and in this ſmall fiſh an inch thick, 
ich is encompaſſing the whole body, back, belly and fides; and its 
f the uſe may be to keep the cold water at a diſtance from the 
©gg8 blood, to prevent the hot ſteams of the blood from evaporating, 
note; and by that means preſerving its natural heat; and poſſibly 
f of alſo to lighten or counterpoiſe the body of the fiſh, which 
tle otherwiſe would be too heavy to move and ſwim 1n the water: 
es of Under the blubber lay the muſcular fleſh, like that of qua- 
were drupeds, but of a darker colour: The body was divided into 
leaf three regions, viz. the head, breaſt and belly, the veſſels and 


Viſcera in each region were — the ſame as in quadru- 
0 


in peds; the Abdomen was encompaſſed with a ſtrong Perito- 
this neum; the — were joined to the melentery, and of a great 
may length, meaſuring 48 feet, without any difference of great and 


{mall, and there was no Cæcum or blind gut; the ſtomach was 
ot an odd make, being divided into two large bags, beſides 
other ſmaller ones; there was found in it a great many of 
thoſe little long filhes dug out of the ſands at low - water, called 


hes, ſand- eels in ſome places, and by others launces, and by Ge/- 
foot ner, Ammodyte : The liver was of a moderate fize, ſituated in 
nly the right ſide, and divided into two lobes, without any gal!- 
oth, bladder : The Pancreas was large, {ticking cloſe to the third 


bag of the ſtomach, into which allo its Ductus enters and 


om empties itſelf ; The ſpleen was ſmall and roundiſh : The kid- 
f it neys were large, ſticking cloſe to the back, and lying conti- 
ys guous to cach other, conſiſting of many little glands, like to, 
the but ſmaller than thoſe of an ox; it was of a flat figure, with- 
nc out any Pelvis in the middle, but the ureters went out at the 
ver lower end: The bladder of urine was oblong, and ſmall in 
* Proportion to the animals bulk, with a round ligament on 
of each fide, made of the umbilical arteries: The Penis was long 
her and ſlender, with a ſmall ſharp glans; it appears not exter- 
= nally, lying concealed in its ſheath within the body, doubled 
of up or rather reflected in the form of the letter 8, like that of 
ch a bull; The teſticles lie within the cavity of the 4:domen on 
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each fide, as in a hedge-hog, and ſome other 8 of an 
C 


oblong figure ; and their internal ſubſtance and veſſels exact 
like thoſe of quadrupeds; the ſeminal veſſels perforate the 
Urethra with many little holes, whereof tour are molt conſpi 
cuous, à little above the neck of the bladder: It had fix ſhon 
ribs without any cartilages, and ſeven with cartilages on each 
fide; the breaſt bone was very ſmall : The — mul. 
cular, as in quadrupeds: The heart large, included in a Pen. 
cardium, with two ventricles and their valves, GU with 
coronary arteries and veins; in a word, the whole ſtructure 
ard ſubſtance of the heart and lungs agreed exactly with that 
of quadrupeds: The windpipe was very ſhort, as it mult 
— be, the fiſh having no neck; the Zarynx was of a fingu- 
lar figure, rurining out with a long neck and a knob at the 
end: The pipe in the head thro' which this fiſh draws breath 
and ſpouts out water, lies before the brain, and ends externally 
in one common hole, but internally is divided by a bony Hy- 
rum, as it were into two noſtrils ; but below it opens again into 
the mouth by one hole; this lower orifice is furniſhed with a 
ſtrong Sphinfer, the ſides of the pipe are lined with a — 
dulous fleſh, which compreſſed yields from many Papillæ a 
little holes a certain glutinous liquor: Above the noſtrils is 
ſtrong valve or — like an Epiglottis, which ſerves to 
ſtop the pipe, to prevent the waters getting in involuntarily; 
within the pipe are fix blind holes, four towards the ſnout, two 
above the valve that ſtops the noſtrils, and two beneath it, two 
towards the brain, with a long but narrow cavity for the ſenſe 
ſmelling, as may be gueſſed, tho on opening the brain neither 
ol factory nerves nor the Proceſſus Mamillares could be found: 
The eyes are ſmall, conſidering the bigneſs of the fiſh, aud 
ſituated at a good diſtance from the baſis of the brain: The 
ſnout is long and furniſhed with very large muſcles to turn up 
the ſand at the bottom of the ſea for finding fiſhes, as appeared 
from obſcrving nothing but ſand-eels in his ſtomach, which, u 
was {aid above, lie buried in the ſand : The brain and Cerebeh 
Jum, as to their ſubſtance and windings are the fame as1n 
quadrupeds, only differing in figure as being ſhorter ; but 
what they want in length they make up in breadth ; they hare 
alſo the Iike Zeguments called Dura and Pia Mater, with fix 
or ſeven pair of nerves, beſides the optic, the ſame ventricles 
only in the Aſedulla Oblongata the protuberances called Nate 
and 7eſtes were not obſerved : The ſkull is not fo ſtrong and 


thick, as in quadrupeds, but articulated after the ſame manne! 
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to the firſt Vertebræ of the back-bone ; this largeneſs of the 


brain, and its reſemblance to that of a man, argue this'crea- 
ture to be of more than ordinary wit and capacity, and make 
the ſtories related by Herodotus, Pliny the elder, and Pliny the 
younger, more probable: It had in each jaw 48 teeth, ſtand- 
ing in a row like little blunt pegs: The tongue was flat above, 
and'of an equal breadth to the very tip, and furniſhed with 
teeth about the edges, and tied firmly down to the bottom of 
the mouth all along the middle, as Arstorle truly ſays; 
@ whence it is to be wondered, that Nondeletius ſhould herein 
contradit him, unleſs in this particular the dolphin differ 
from the porpoiſe: For Mr. Ray takes the dolphin to be the 
Phoc#na of the ancients, which is a leſſer ſort of dolphin, and 

not the Delphinus ; as for that fiſh, which our ſea-men called 

the dolphin, with teeth on its tongue, ſmall ſcales and fins 

like a rock, of a pleaſant ſmell and taſte ; Mr. Ray takes it to 

be entirely different from the dolphin of the ancients: He ob- 

ſerved not any noſtrils in this fiſh, beſides thoſe in the fiſtula or 

pipe, nor any auditory paſſages, in which alſo Ariforle agrees, 

which yet NRondeletius found out near the eyes; and there 

was obſerved in the ſcull a bone anſwering to the Os Petroſum, 

which undoubtedly was defigned for the organ of hearing: 

As for the name porpoiſe, he agrees with Geſner, that it was 

ſo called, quaſi Porcus Piſcis, moſt nations calling this fiſh 

Porcus Marinis, or the {ca-ſwine, and it reſembles a fwine in 

many particulars,” as the fat, the ſtrength of the ſnout, Cc. 


Ichneumon-waſps, and the manner of Fayong their Eggs #n the 
* of Caterpillars; by Mr. Willoughby. Phil. Tranſ. 
D R. Liſter is of opinion that the Muſce Ihneumones lay 

| their eggs in the bodies of caterpillars, which ſeems to 
be very ingenious and true; theſe {:hnermones have four 
| wings like bees, their body hanging to their breaſt by a ſlen- 
der ligament, as in waſps; moſt, if not all of them, have ſtings 
and are produced of a maggot, that ſpins itſelf a Theca or 
caſe, before it becomes a Nympha; there is a great variety of 
| them, ſome breed as bees do, laying an egg which produces a 
maggot, and which they feed of it comes to its full growth 
thers, as may be gueſſed, inject their eggs into plants, the 
bodies of living animals, maggots, Ec. for it is very ſurpriſing 
to obſerve, that a large caterpillar, mftead of becoming — 


fy, ſhould produce ſometimes one, ſometimes two or three, 
Tt 2 and 
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and ſometimes a whole ſwarm of Thneumons; he obſerred 
this anomalous production in a great many ſorts of caterpillar, 
both hairy and ſmooth, in ſeveral forts of maggots, and which 
is uncommon in one water-inſe& ; when many of theſe h 
neumon maggots come out of the body of the ſame caterpillar, 
they weave all their Thec together into one bunch, which iz 
ſometimes round, with a web about it, juſt like a bag of {pt 
ders eggs; but none of them feed on ſpiders eggs, which fur. 
miſe has been owing to their cohglobated Thece reſembling 
ſpiders eggs: One of the green caterpillars common in the 
heaths in 6 north, proceeded fo far in her natural change, 
that ſhe encloſed herſelf in a great brown Thec# almoſt of the 
ſhape of a bottle, which was filled with a warm of [hn 
mons; and it has been obſerved, that from the very Aurelia itſelf 
an Ihneumon hath proceeded ; which is a thing very uncom- 
mon, that the caterpillar, ſtung and impregnated by the I. 
neumon, ſhould notwithſtanding be ſo far unhurt, as to make 
herſelf a Zheca, and to become an Aurelia; Mr. Iilloughly 
has often ſcen a great {hneumon dragging along a caterpillar 
on the highway, and the ſame thing was obſerved by Mr. Vc; 
which after the had haled the - — of a pearch, ſhe lad 
down, and taking out a little pellet of earth, with which ſhe 
had ſtopped the ſmall mouth of a worm-hole, goes down into 
it, and in a little time comes up again, and draws the cater- 
pillar down with her into the hole, and there leaves it, and 
ſhe afterwards not only ſtopped but filled up the hole, ome: 
times carrying in little clads, and ſometimes tcraping duſt wit 
her feet, and throwing it backwards into the hole, and after 
wards ramming it cloſe ; once or twice ſhe flew up into a pine 
tree, perhaps to fetch cement; when the hole was full, ad 
level with the ground about it, ſhe laid two pine leaves near 
the mouth of the hole and flew away; upon digging for tit 
caterpillar it was found very deep in * earth: Mr. Wir 
Duzhby had obſerved a ſort of Hhneumons or rather walyy 


which prey on ſeveral ſorts of flies, they take hold of them two, 
the heads and carry them under their bellies ; theſe make hal Jchy 
at a great depth in the ground, in which they lay their young ay 
and feed them with theſe flies, for creeping backwards into the ra { 
ground they drag the flies after them : They may pofiibly a der's 
firſt lay their eggs in the very body of a fly, but one being 1! Rr 

0 01 


ſufficient to bring the young to its full growth, they feed! 
with more flics ; for their Thec# are at laſt all covered off 
with the wings, legs and other parts of flics, * 
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Muſk-ſcented Inſects; by Dr. N Phil. Tranf. N“ 56. 
p. 2281. 


R. Liſter obſerved the two inſets mentioned by Mr. Ray, 
Ne 54. p. 2220 ſmell very ſtrong of muſk ; the ſmall 
bees are very frequent in the woods in Zincolnfoire, and they 
are to be found about the latter end of April in paſtures and 
meadows, on the early - blown flowers of a fort of Ranunculus, 
tho it is lamething improper to ſay bees feed on flowers; they 
are alſo frequent on the flowers of dandelion, Sc. The {ſweet 
beetle is a very large inſet, and well known about Cambridge; 
but all the trials made to preſerve them with their ſmell pro- 
ved ineffectual; for both theſe ſorts of inſects will of them- 
ſelves in a few weeks become almoſt quite ſcentleſs: There is 
another ſweet ſmelling inſet, which is a fix-footed-worm, 


feeding on Gallium Luteum. 


Of Vegetable Excreſcences and Ichneumom worms; by Dr. 
Liſter. Phil. Tranſ. Ne 56. p. 2284. 


D R. Liſter thinks, that the ſubſtance of the vegetable ex- 
creſcences, in which the Thneumon- crm, are found, ,18 
rather augmented than diminiſhed or worm eaten; and he ob- 
lerved a poppy- head ſwelled to a monſtrous bulk, and yet all 
the cells were not full of Ihneumons, but ſome had ripe and 
good ſeed in them: The ſwarms of {chneumons coming out of 
the ſides of caterpillars do immediately make themſelves up 
into bunches, and each particular Theca, from the cabbage ca- 
terpillar, for inſtance, 1s wrought about with yellow filk, as 
thoſe from the black and yellow Facobea caterpillar with 
white; and he never obſerved theſe Thece covered with webs 
except thoſe of the green caterpillars, common inthe heaths of 
Lincolnſhire, which are fixed to bents or other plants; and 
when he firit obſerved them he thought he found a caterpillar 
equivalent to the Indian filk-worm, but upon cutting them in 
two, inſtead of a caterpillar's Chry/alis he found a ſwarm of 
kchneumons, they are tour times bigger than the egg-bag.of 
any Engliſh ſpider :, He has had the [chneumon-worms in ſeve- 
ral boxes for 10 or 12 days, feeding on the very cakes of ſpi- 
der's eggs, before they wrought themſelves Thece. for their 
further change; and they ſeldom exceed the number of five 


* 


to one cake of eggs. 


O. 
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Obſervations of. Solar Spots; by Dr. Hook. Phil. Tranf 
N® 57. p. 2295. 

UG. zoth, 1671, Dr. Hook obſerved a way ſpot about 

noon, in the centre of the ſun's diſk : Spt. vit, at 3 o'clock, 
he ſaw the ſame ſpot moved about a quarter of the ſun's dia- 
meter weſtward; it conſiſted of one greater, and two leſſer 
black ſpots with a duſky cloud encompaſſing them. The dia- 
meter of the whole phænomenon was about 3 of the ſun's dia- 
meter, and it was diſtant from the neareſt limb 44, that is, 
+ of the ſun's diameter; this he examined and meaſured ſeveril 
times, and found it very exaQ. 


Obſervations on ax Eclipſe of the Moon; by Dr. Hook, Phil, 
Tranſl. N“ 55. p. 2296. 


FEPT: 8th, 1671, 7 h. 27 + min. Dr. Hook firſt obſerved 
the moon to be eclipſed, it then began to be enlightened, the 
total darkneſs being already paſt, the ſhadow paſſed thro the 
middle of the ſpot, called by Hevelius, Mons Porphyrius ; half 
of the ſaid ſpor appearing without the ſhadow, and the other 
half darkened by it; ) h. 49 min. the ſhadow paſſed thro! the 
middle of Mons Sinai, and thro' the middle of the eaſtermolt 
of the three lakes, called Mare Adriaticum, and juſt touched the 
ridge of the Apennine Mountains; 7 h. 54 m. it paſſed the 
middle of the iſle Besbicus in the Propontis; 8 b. I m. it paſſed 
thro' the Hreighis of the Pontus Euxinus, at the promontorics 
Acheruſia and Ariſtes; 8 h. 6 m. it touched the Palus Meotis, 
which was then diſtant from the neareſt limb of the moon 4 of 
its leſſer diameter; 8 h. 17 m. the ſhadow went off the body of 
the moon upon the innermoſt limb- line of Hevelius's large map 
of the moon at the 29th divifion, juſt without the Hula Mejor 
of the Caſpian Sea; the duſkiſh Penumbra did not quite leave 
the limb of the moon without fome kind of Ain till 8h, 
29 m. at which time he found that fide of the moon laſt deſert 
ed by the ſhadow, was full as bright and clear as the other: In 
four or five minutes after the ſhadow was gone off, he perceived 
a faint repreſentation of colours on that part of the moon's body, 
which was moſt affected by the Penumbra, ſomewhat reſem- 
bling the colours of a faint halo about the moon; this gre# 
gradually fainter, and in a few minutes was no more to 
ſeen; it did not ſeem to be cauſed by any clouds or exhalations 
in the air, the ſky near the moon being very clear, and the 
ſaid colours appearing no where, but on the duſky part > by 
| Phahs; 
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fis; poſſibly it might be cauſed by the refraction of the 
2 obe be ſan thro' the atmoſphere about the earth. 


Of Muſk-Antsz by Dr. Lifter. Phil. Tranſ. N' 57. p. 3002. 


t 
„ R. Liſter found, in a ſandy ditch- bank, a very ſmall ſort 
x of piſmires; thoſe without wings were of a light zellow, 
r and broken at the noſtrils, emitted an acid ſcent; but rhoſe of 
I» the ſame bank, and with wings, were coal-black, which being 
V bruiſed and ſmelt to, emitted ſuch a fragrant mulſk-like ſcent, 
$, that he could not endure it for its ſtrength ; but being kept 
al ſome time, their ſmell would not offend the moſt delicate. 
Mr. Willoughby found the goat-chafer, or ſweet · beetle out of 
| ſcaſon, as to its ſmell, and the time of coition is the moſt re- 
l markable ſeaſon for their ſweeteſt and ſtrongeſt ſcent. 
1 


Of Vegetable Excreſcences, and Ichneumon Waſps ; by Dr. 
M. Liſter. Phil. Tranſ. N“ 77. p. 3003. | 


e T H E fibrous parts of many vegetable excreſcences, ſeem 
1 not to be the food of the worm found in them, that is, 
2 that the worms which produce ichneumons, to which ſpecies 
e 


of inſects this propoſition ſhould be limited, do not ſeem to de- 
vour the ſubſtance or fibrous part, as other worms cat the ker- 
nel of nuts, Sc. but that the vegetable excreſcences increaſe in 
bulk, and rife as the worms feed: It is obſervable, that ſome 
of the ichneumons delight to feed on a liquid ſubſtance, as the 
eggs of ſpiders, the juices within the bodies of caterpillars and 
| maggots ; whence it may be conjectured, that thoſe of the ſame 


of * found in vegetable excreſcences, may in like manner 
of ecd on the juices of vegetables; and the dry and ſpungy tex- 
1ap ture of ſome of thoſe kinds of excreſcences ſeems to evince this; 
jor for if you cut in pieces a wild poppy-head, or the great and 
ave ſoft balls of the oak, you will find in the partitions, in which 
b. the worms are lodged, nothing but a pithy ſubſtance like that 
ert- of young elder; and if any cells eſcape the worms, the ſceds 
In therein will be found entire and ripe ; whence very probably it 
ved may be inferred, that they feed upon the liquid pulp of the 
dy, tender ſeeds, and leave the ſubſtance or fibrous part to be ex- 
em- panded into an excreſcence. 

rey . Ichneumon properly fignifies the Egyptian rat, and it has 
) be its name from its — * or tracing out the eggs of crocodiles 
ev and aſps; now a like obſervation made by ſome of the ancients 

e 


on certain inſects of the waſp kind, occaſioned the application 
of that name to waſps, as well as the Zgyprian rat; _ is 
ut 


332 MEMOIRS gf the 
bat one paſſage in all antiquity concerning theſe waſps, v;z, 
in wa, © . de Hiſt. Anim. lib. 5. c. 20. which Pliny, lib. 11. 
c. 21. hath rendered, thus, Veſpæ, que Khneumones vocantur 
(ſunt autem minores quam ahie ) unum genus ex araneis peri- 
munt, phalangium appellatum, & in nidos ſubs ferunt, deinds 
dllinunt, & ex is, incubando, ſuum genus procreant; that is, 
the waſps called Ehnenmons, and which are ſmaller than.other 
waſps, kill a ſpecies of ſpiders, called Phalangium, and carry 
them to their neſts, after which they beſmear them, and by 
incubation produce their own ſpecies out of them : And there 
ſcems ſufficient reaſon to believe, that the inſects treated of 
above, are for kind, the ichneumons of the ancients. 


Obſervations on the Solar Spots. Phil. Tranſ. N® 78. p. 3020. 


* the obſervation made Auguſt 1671, the anterior limb of 
the miſty crown encloſing all the ſpots was in the fame 
horary circle with the ſun's centre: Aug. 14th, in the morning, 
from 6 to ) o'clock, there paſſed 15” of time between the 
paſſage of the anterior limb of the ſaid crown, and the paſſage 
of the fun's centre thro” the ſame horary circle; and then the 
ſouthern limb of the crown was a minute and a half diſtant to 
the north, from the parallel of the equator, paſſing thro' the 
fame centre of the ſan; the figure of the firſt ſpot was almoſt 
the fame with that of the preceeding day; the ſecond had 
affamed the form of a heart, whoſe point was turned north- 
ward, and its baſe lay between ſouth and eaſt z three other 
ſmall ſpots, diſpoſed triangular-wiſe, ſtood over the ſaid baſe, 
accompanied with two others on a line turned to the ſouth; and 
they were all encompaſſed by a crown running out into a point 
en the ſouth-fide; and on the north- ſide, eaſtward, it had an 
_ appendix. The 15th, at 6 in the morning, there paſſed 2). 
between the paſſage of the anterior limb of the crown, and that 
of the ſun's centre thro? the ſame horary circle ; the ſouthern 
limb of the ſame crown was 2 min. and a half diſtant from the 
22 of the equator paſting thro' the ſun's centre, whole 
iameter paſſed in 25 9% thro” the ſame horary circle ; the fir 
ſpot had a little changed its figure; the ſecond was quadrat- 
gular, longer from eaſt to weſt, than from north to ſouth; It 
appeared bigger than ordinary, and had on its ſides within the 
compaſs of the crown, three other ſmall ſpots; and four more 
were ſeen without the ſaid crown on the fouth-fide. Aug. 16th, 
at 6 in the morning, there were 275” between the paſſage ol the 


ſun's anterior limb, and that of the anterior limb of the * 
thro 
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thro! the ſame horaty circle, and 48, between the paſſage f 
the anterior limb of the crown, and that of the fan's centre; the 
ſouthern limb of the crown was 3 + min. diſtant from the 0 
rallel of the equator, paſſing thro* the ſun's centre to the north; 
and the obſervation being made ſtill more exactly at half an 
hour paſt 5 the ſame morning, this diſtance was found 3 330. 
The Fl ure of the firſt ſpot in the beginning of the obſervation 
differed not much from that of the preceeding day; but after- 
wards it was ſeen divided into two; the ſ-cond? which likewiſe 
ſeemed to be the fame at firſt; was afterwards divided into 
three, with black and dark points without the crown on the 
ſouth-ſide. The fame day at 6, and 15' in the after- 
noon, the figures of theſe ſpots were changed much; the two 
foremoſt were part of that which in the morning appeared as 
one; the other two following the two firſt were in the mornin! 
a part of the ſecond; and without were five points on the fork 
ade, and two more à little further north, which points were 
ranged as in another area, made up of other points, fo ſmall 
that they could ſcarce be perceived. Aug. r7th, in the morn- 
ing, immediately after ſun-rifing, there appeared three very 
dark ſpots, which in a manner formed theſe letters F , po- 
ſited — eaſt to weſt, and included in their uſual crown, 
which extended two arms, or handles, one to the ſouth, the 
other to the north; theſe paſſed 18! between the paſſage of 
the foremoſt limb of the ſun, and that of the foremoſt fund 
of the crown, and 47“ 4 between the paſſage of the anterior 
limb of the crown, and the paſſage of the ſun's centre; 
the ſouthern limb of the fame crown was 11 19! diſtant 
from the parallel that touched the ſun on the north · ſide, and 
4 387 from the parallel that paſſed thro his centre, Auguſt 
18ch, at 5 in the morning, the ſpots, which appeared thro? 
lome clouds, had almoſt the ſame ſhape with thoſe of the pre- 
ceeding day, with this difference, that they were a little cloſer 
together, from eaſt to weſt; there were 13% between the 
pallage of the anteriòr limb of the ſun, and that of the anterior | 
imb of the ſpot thro' the ſame horary circle, and 327 f between __- 
the paſſage of the foremoſt limb of the {pot to that of the | 
centre; the ſouthern limb of the ſpot was diſtant g* 13) from 
the parallel that touched the fan's northern limb, and $8 410 | 
from the parallel that paſſed thro' his centre: At 5 o'clock in | 2 
the afternoon of the ſame day, there elapſed 111 between the {| 
paſſage of the anterior limb of the ſun, I the ſame horary 'S | 
circle, and that of the anterior limb of the crown, and 549 f : | 
Vor. I. Uu from ' | =_ 
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treu that to the paſſage of the ſun's centre; the limb of the 


crown, next the parallel, paſſing thro' the ſun's centre was 


diſtant from the ſame parallel ) gol. Ang. 19th, from 4 to; | 
in the evening, the ſpot appeared oblong near the ſun's circum. 
ference, from which it was diſtant about the breadth of the * 


ſame ſpot. 


The apparent velocity of the ſpots, when they approached h 
the ſun's centre gave ground to determine their apparent perio- al 
dical revolution about the ſun's axis to be about 27 + days, fi 
{uppoſing them either adhering to his ſurface, or at leaſt near er 
it; and conſequently, that from the morning of Aug. 13th, ſu 
when they were near his centre, they ſhould take between fix fig 
and ſeven days to arrive at the limb of his apparent diſk, which WI 
in effect has been obſerved to happen; for ſince the morning F 
of Aug. 13th, to the evening of Ang. 19th, when they were ; 
ſeen near the limb, are 6 + days, Of then they were ſtill ſo 
ar diſtant from it, that it was eaſy to judge, they would not k 
diſappear that day; Aug. ac th, a $1 was not full ſeven days 
from their arrival at the middle of the diſk, they Aided i 
The apparent velocity near the centre, was ſuch, that if it had ſer 
continued the ſame, the ſpots would have arrived at the limb 
of the diſk in four days; but in this hypotheſis, this apparent bly 
velocity was to become leſs according as the ſpots ſhould re- did 
move from the centre, and in effect it ſo happened: The d- fl 
minution of the length of the miſty crown was in a manner ful 
proportionable to the diminution of the apparent velocity; ”w 
for when this crown was in the middle, and in a fituation w 
wherein its true figure could be beſt ſeen, it appeared oblong, Fey 
and of the form oP an human ear, its greateſt eie regard- 8 
ing caſt and weſt; but near the limb, this ſame diameter bon 
ſeemed to ſhorten, and after appearing greateſt in its firſt fitu . 
ation, it appeared leaſt in this, becauſe it was almoſt in a cir ws 
cle that paſſed thro' the ſun's centre, whoſe equal arches are by 4 5 
ſo much the more oblique, by how much they approach the _ 
more to the limb of his diſk, and conſequently appear le 2 
according to the rules of 1ptics; mean time the diameter, that un 
was turned from ſouth to north, was apparently of the ſame bun 
bigneſs it had near the centre, becauſe it was in a circle almol 
parallel to the horizon of the ſun, which formed the repreſents Vein 


tion of its limb, and whoſe equal arches, by the ſame op:ical 
reaſons, do not appear contracted. 


oljer 


- 
— 


days 
= : 
- had 
limb 
arent 
d te- 
e di- 
inner 
cih; 
ation 
long, 


Rox AL SocrErv. 335 
Ob/ervations on Saturn. Phil. Tranſ. N' 78. p. 3024. 
T is known, that Saturn is for the moſt part ſeen with Auſæ, 
or arms faſtened to the two fides of his diſk, when viewed 
with ſome large teleſcopes, and that he does not reſume his 
round figure t1 | every fifteenth year, and this change was to 
happen in July and Auguſt 1571, according to the hypotheſis 
and predictions of M. Huyzens, publiſhed 1659; but this round 
figure of Saturn hath been perceived ſooner, vig. ever ſince the 
end of May, at a time when he was diſtant enough from the 
ſun, and the horizon to be well obſerved, and continued of this 
figure to the 11th of Auguſt; but three days after, he was ſcen 
with very narrow arms. 


Further Obſervations on Glow-worms; by My, Templer. 
Phil. Tranſ. N“ 78. p. $035. 

Une iſt, 1651, after ſeveral trials of different poſitions, 

Mr. Templer found the glow-worm would not ſometimes 

ſhine when in motion, but when it ſhone at all, it was ob- 
ſerved, that ſome part or other of it moved: Putting it into 
an urinal of white glaſs, at 9 o'clock at night, it crauled nim- 
bly in it, and extended itſelf beyond an ordinary length, yet it 
did not ſhine ſo clear, as in its box when opened; putting the 
urinal into water for about half an hour, it yielded a delight- 
ful irradiation thro' the water; upon depreſſing the urinal 
into the water, till the bottom allt reached that of the baſon, 
and looking in at the top of the urinal, a fair light was ſeen. 
but upon fins the glaſs out of the water, it was obſerved to 
ſhine very little; fer that, putting it into its box, it ſhone 
ten times greater than in the urinal. Zune 14th, the worm 
leemed dead, and being ſhut up in a box would give no light, 
tho" it was betwixt 9 and 10 at night; but in the uncovered 
box, or in the urinal, it ſhone faintly, and the light was of a fag. 
different colour from what it was formerly. On pricking the 
worm, its ſhining was not obſerved to encreaſe : It is hard to 
determine when a glow-worm is dead, for it may be kept for 
many days, even weeks, and ſeem dead, and yet afterwards 
both walk and ſhine again. 


Veins 05/erved in Plants; by Dr. M. Liſter. Phil. Tranſ 
No 79. p. 3252. | | 

D R. Lifter made ſome obſervations on the veins of plan's; 

or ſuch ducts, as ſeem to contain and carry in them their 

nobleſt juices, analogous to human veins: Thoſe parts of a 

Unusz plan t 
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none of this juice is obſerved, and conſequently none of theie 
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plant, called by Pliny, lib. 16. c. 38. Veng and Pulpe, are 
nothing other, 4. what Dr. Grew calls fibres and inſertmentz, 
or the ligneous body interwoven with that which he takes to be 
the cortical, that is, the ſeveral diſtinctions of the grain: Now, 
that theſe veſſels are not the pores of the ligneous body, is plan 
in a tranſverſe cut of Angelica ſybveſtris magna vulgatior J. B. 
the ve ins there very clearly diſcover themſelves to be diſtinct 
from fibres, obſervable in the Parenchyma of the ſame cortical 
body, the milky juices always riſing on the fide, and not in any 
fibre; alſo in a like inciſion of Wm. June, the juice 
peine on each fide of the radit of the woody circle; that 1s, in 
the cortical body and pith only; again, where there is no put, 


veins, as in the roots of plants and trunks of trees, but always in 
the bark of either: Theſe particulars are plainly obſervable in 
the Hondilium, Cicutaria, many of the thiſtle-kind, Ec. Further, 
neither are they in all probability of the number of the pores, 
deſcribed by Dr. Grew in the cortical body, or pith; nor are 
theſe pores extcnded by the breadth of the plant, becauſe the 
courle of the juice in theſe veſſels is according to the length of 
the plant, as may be plainly traced in the pith of a dried fenne]- 
ſtalk, purſuing them by diſſe ction quite thro' the length of the 
ith: And the reaſons for their being veſſels, are as follow: 
1. Becauſe they are to be found in the pith, and ſometimes in 
the cortical body of a plant, not included within the common 
tunicle of any fibres; and if they had not their own proper 
membranes, there is no reaton why the very porous and ſpongy 
ay of the pith and cortex ſhould not 1n all their paris 
be filled alike with the juice, and not riſe, as it plainly does, 
in a few determinate and let places, that is, . to 
the 172 of theſe veſſels. 2. The ſudden ſpringing of 
joe. en y juice out of the pores of Carapuria minor Lobel upon 
ligature ; for if there was no coated veſſel to hold this juice, 
ve might well expect its ſpringing out upon the bare ligature, 
as when a wet ſponge is 1 ee and it is very probable, 
that theſe veſſels are in all plants whatſoever: The primary 
uſe of theſe veins ſeem to be to convey the Succus nutritius o 
lants, becauſe there is no vegetation where they are not; 4s 
15 ſeen if an engrafted branch be bared and ſtripped of the 
clay, Sc. in June, the vegetation. will appear to have been 
made only by the bark, and not by the wood, that is, in the 
place where theſe veſſels are: A ſecondary uſe is the furniſh- 
ing of our ſhops, for it is from theſe yeins that all our vege- 
tablc * gs are extracted. | A new 
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new Theory 'of Light and Colours; by Mr. Ifaac Newton. 
4 722 Tri ran Ne 80. p. 3675. | 
N 1666 Mr. Newton in order to try the celebrated Phenomens 
of colours procured à triangular glaſs-priſm, and having 
darkened his chamber he made a ſmall hole in his window- 
ſhutter, to let in a ſufficient quantity of the ſun's light, and 


placed 4 priſm at its entrance, that it might be refracted to 


the oppoſite wall: It was at firſt very agrec able to obſerve the 
vivid and intenſe colours produced thereby; but afterwards 


applying himſelf to conſider them more carefully, he was ſur- 


priſed to ſce them in an oblopg form, which, according to the 
received laws of refraction, ſhould have been circular; they 
were terminated. at the ſides by ſtraight lines, but at the ends, 
the decay of light was ſo gradual, that it was difficult to de- 
termine juſtly. their figure, yet they ſeemed ſemicircular: 
comparing the length of this coloured Spectrum with its 
breadth, be found 1t about five times greater; a diſproportion 
ſo extraordinaty, that it excited in him an uncommon curioſity 
of examining whence it might proceed; he could ſcarce 
think that the various thickneſs of the glaſs, or the termina- 
tion with ſhadow or darkneis, could have any influence on 
light to produce ſuch an effect; yer, he did not think it amiſs, 


firſt to examine theſe circumſtances, and fo try what ſhould, 


happen by tranſmitting light thro' parts of the glaſs of divers 
thitnefſes, or thro” holes in the window of different bigneſſes, 
or by ſetting the priſm without, in ſuch a manner that the light 
might paſs thro? it, and be refracted, before it was terminated 
by the . but none of theſe circumſtances were found ma- 
terial; the faſhion of the colours was in all theſe caſes the 
ſame: Again he ſuſpected, whether any unevenneſs in the 
glaſs, or other contingent irregularity might not dilate theſe 
colours; and to -try this, he took another priſm like the fors 
mer, and placed it in ſuch a manner, that the light aſſing 
thro them both might be refracted contrary ways, and thus be 
returned by the latter into that courſe from which the former 
had diverted it; for by this means, he thought the regular ef- 
fects of the firlt priſm would be deſtroyed by the ſecond, but 
the irregular ones more augmented by the multiplicity of re- 
fractions. The event was that the ** which by the ficſt 
priſm was diffuſed into an oblong form, was by the ſecond re- 
duced into an orbicular one, with as much regularity, as when 
u did not at all paſs thro them; ſo that, whatever was the 
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cauſc of that length, it was not any contingent irregularity: 
He then 5 — to examine more critically, what might be 
effectod by the difference of the incidence of rays coming 
from different parts of the ſun, and for that end, he meaſure 
the ſeveral lines and angles, belonging to the image; its dif. 


"tance from the hole or priſm was 22 foot; its utmoſt length 


13 7 inches, its breadth 2 f, the diameter of the hole f inch, 
the angle which the rays, tending towards the middle of the 
image, made with thoſe lines, in which they would have pro. 
ceeded without refraction, was 44 56' ; and the vertical angle 
of the priſm, 63® 127; alſo the refractions on both ſides the 
priſm, that is, of the incident and emergent rays, were as 
near, as he could make them, equal, and conſequently about 


54 47 and the 'rays fell perpendicularly on the wall: Nay 


| jubducting the diameter of the hole from the length and 


breadth of the image, there remained 13 inches the length, 
and 2 + the breadth, comprehended by thoſe rays, which paſ- 
ſed thro? the centre of the ſaid hole, and conſequently the an. 
gle of the hole, which that breadth ſubtended, was about zi, 
anſwerable to the ſun's diameter; but the angle which it 
length ſubtended was more than five ſuch diameters, viz, 25 
49. Having made theſe obſervations, he firſt computed from 
them the refractive power of that glaſs, and found it meaſured 
by the ratio of the (ines, as 20 to 31; and then by that ratio, 
he computed the refraction of two rays flowing from oppoſite 
parts of the ſun's diſk, fo as to differ 3 1“ in their obliquity of 
incidence, and found, that the emergent rays ſhould have com- 
prehended an angle of about 31 as they did before they were 
incident; but becauſe this computation was founded on the 
hypotheſis of the proportionality of the fines of incidence and 
refraction, which tho' by his own experience he could not 
imagine to be ſo erroneous, as to make that angle but zu, 
which in reality was 2* 49; yet his curioſity cauſed him again 
to rake his priſm, and placing it at his viddow: as before, he 
obſerved, that by turning it a little about its axis to and fro, {o 
as to vary its obliquity to the light, more than an angle of four 
or 5?, the colours were not thereby ſenſibly tranſlated from 


their place on the wall, and conſequently by that variation af 


incidence, the quantity of refraction was not ſenſibly varied: 
By this experiment therefore, as well as by the former com: 
putation, it was evident, that the difference of the incidence 
of rays, flowing from divers parts of the ſun, could not make 


them after decuſſation diverge at a ſenſibly greater angle, — 
that 
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that at which they before converged, which being at moſt, but 
310 or 3a, there ſtill cemained tome other caule to be found 
out, from whence it could be 2% 4% Then he began to ſuſ- 
ect whether the rays, after their trajection thro the priſm, 
did not move in curve lines, and according to their greater or 
leſs curvity tend to different parts of the wall; and his ſuſpi- 
cion was encreaſed when he remembred that he had often ſeen 
a tennis · ball, ſtruck with an oblique racket, deſcribe ſuch: a 
curve line; for, a circular as well as a progreſſive motion be- 
ing communicated to it by the ſtroke, its parts on that ſide, 
. the motions conſpire, muſt preſs and beat the contigu- 
ous air more violently than on the other, and there excite a 
re-· action of the air proportionably greater; and for the ſame 
reaſon, if the rays of 1 * ſhould poſſibly be globular bodies, 
and by their oblique paſſage out of one medium into another 
acquire à circular motion, they ought to feel the greater re- 
ſiſtance from the ambient æther, on that ſide, where the mo- 
tions conſpire, and thence be continnally bended to the other; 
but notwithſtanding this plauſible ground of ſuſpicion, when 
be came to examine it, he could obſerve no ſuch curvity in 
| them; and beſides, which was enough for his purpoſe, he ob- 
ſerved, that the difference betwixt the length of the image, 
and diameter of the hole, thro' which the light was tranſmitted, 
was proportionable to their diſtance: The gradual removal of 
theſe ſuſpicions, did at length lead him to the Experimentum 
Crucis, which was this; he took two boards, and placed one 
of them cloſe behind the priſm at the window, ſo that the 
light might paſs 8 made in it for that purpoſe, 
and fall on the other board, which he placed at about 12 foot 
diſtance, after making a {mall hole in it, for ſome of that 
incident light to fall thro' ; then he placed another priſm be- 
bind this ſecond board, ſo that the ER trajected thro both 
the boards, might paſs thro' that alſo, and be again refracted 
before it arrived at the wall; this done, he took the firſt priſm 
in his hand, and turned it to and fro {lowly about its axis, ſo 
much as to make the ſeveral parts of the image, caſt on the 
ſecond board, ſucceſſively vals thro' the hole in it, that he 
might obſerve to what places on the wall the ſecond priſin 
would refract them; and he ſaw by the variation of thoſe pla- 
ces, that the light tending to that end of the image, towards 
which the refraction of the firſt priſm was made, did in the ſe- 
cond priſm ſuffer a re fraction conſiderably greater than the 
ght tending to the other end; and fo the true: cauſe the 
ength 
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length of that image was detected to be no other, than that 
light confilts of rays differently refrangible, which without any 
regard to a difference in their incidence, were, according to theit 
degrees of refrangibility, tranſmitted towards different parts of 
the wall: And from this he underſtood, that the perfection of 
teleſcopes was hitherto limited, not {6 much for want of glaſſes 
truely figured according to the preſcription of optic writers, 2 
was ull then imapined, 4s becauſe that light itſelf is a hereroge 
neous mixture of differently refrangible rays; fo that were x 
glaſs ſo exactly figured, as to collect any one ſort of rays into one 
int, it could not collect thoſe al ſo into the fame point, which 
ving the ſame incidence on the ſatme medium, are apt to ſuffer 

a different refraction; and he wondered, the difference of re- 
frangibility being ſo great, that teleſcopes ſhould arrive at the 
rfection they are now at; for meaſuring the reftaction in one 
of his priſms, he found, ſuppoſing the common ſine of incidence 
on one of its planes was 44 parts, the fine of refraction of the 
outmoſt rays on the red end of the colours, made out of glaſs 
into air, would be 68 parts, and the fine of refraction of the 
outmoſt rays on the other end, 69 parts, fo that the difference is 
about a 24th of 25th part of the whole refraction; and conſe- 
quently the object glaſs of any te leſcope cannot collect all the rays, 
which come from one point of an object, ſo as to make them met 
at its focus in leſs room than in a cireular ſpace, whoſe diame- 
ter is the 5oth part of the diameter of its aperture; which is an 
irregularity, ſome hundreds of times greater, than a circularly 
coloured lens, of ſo fmall a ſection as the objeR-glafiſes of long te- 
leſcopes are, would cauſe by the unfitneſs of its — were hoht 
uniform: This confideration made Mr. Næron take reflexions into 
conſideration, and finding them regular, ſo that the angle of re- 
flexion of all ſorts of rays was equal to their angles of incidence; 
he perceived that by that means optic inſtruments might be 
brought to any degree of perfection imaginable, providing a re- 
flecting ſubſtance could be found, which would poliſh as finely 
as glais, and reflect as much light as glaſs tranſmits, and the art 
of communicating to it a parobolical figure be alſo attained; but 
there ſeemed — 5 very great diſficulties, and almoſt inſupers- 
ble; when he further 4 that every irregularity in a re. 
flecting ſurface makes the rays ſtray five or ſix times more out of 
their due courſe, than the like irregularities in a refracting one; 
{q that a much greater niceneſs would be required here, than in 
ſigurin glafles for refraction: He = deviſed a tender 
way of poliſhing, proper for metals, whereby, as he irmagion, 
"= 
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the figure alſo would be perſected to the laſt degree, and he be- 
an to try what might be effected in that kind, and by degrees 
o far perfected an inſtrument, that he could diicern by it Zupt- 
ters four Satellites, as alſo the moon- like phafis of Fenus, but 
not very diſtinctly, nor without ſome niceneſs in diſpoſing the 
inſtrument; after this he made another conſiderably better than 
the firſt, eſpecially for day-objects; he had alſo thoughts of 
making a microſcope, which lixewiſe ſhould have, inſtead of an 
object· glaſs, a refſecting piece of metal; and theſe inſtruments 
ſeem as capable of improvement as teleſcopes, and perhaps more, 
becauſe only one reflective piece of metal is requiſite in them, 
as appears by Fig. 4. Plate N where A B repreſents the object- 
metal, CD the eye-glaſs, F their common focus, and O the 
other focus of the metal, in which the object 1s placed. n 

But to return, Light is not ſimilar or homogeneal, but con- 
fiſts of difform rays, ſome of which are more refrangible than 
others; ſo that without any difference in their incidence on the 
{ame medium, ſome will be more refracted than others, not by 
any virtue of the glaſs, or other external cauſe, but from a pre- 
diſpoſition, * po -48 particular ray hath to ſuffer a particular 
degree of refraction: Aſter this he proceeds to hint at a more 
notable difformity in the rays of light, wherein the origin of 
colours 1s unfolded, and that doQrine 1s comprehended and 
Illuſtrated in the following propoſitjons. 

1. As the rays of light diger in degrees of refrangibility, 6 
they alſo differ in their diſpoſition to exhibit this or that parti- 
# cular colour; colours are not qualities of light, derived from re- 
fractions or reflexions of natural bodies, as it is generally 
thought, but original and connate properties, which in different 
| rays are different; ſome rays are Auto to exhibit a red co- 
lour and no other, ſome a yellow and no other, ſome a green and 
no other, and ſo of the reſt; nor are there only proper and par- 
ticular rays to the more eminent colours, but even to all their in- 
termediate gradations. | 

2. To & ſame degree of refrangibility ever belongs the 
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lame colour, and to the ſame colour always belongs the fame de- 
gree of refrangibility : The leaſt refrangible rays-are all diſpoſed 
to exhibit a red colour, and on the contrary the rays diſpoſed to 
exhibit a red colour, are all the leaſt naps, 1907, ſo the moſt 


refrangible rays are all diſpoſed to exhibit a deep violet-colour, 
and on the contrary ſuch as are apt to exhibit a violet-colour, are 
all the moſt refrangible ; and thus to all the intermediate co! urs 
m a continued ſeries belong intermediate degrees of relrangibility; 

or. I, XX And 
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primary colours are, red, yellow, green, blue, and a violet-purp|: 
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And this analogy between colours and refrangibility is very pre. 
ciſe and ſtrict, the rays always either exactly agreeing or pro- 
portionably diſagreeing in both Te | 
3. The ſpecies of colour, and degree of refrangibility proper to 
any particular ſort of rays, are not mutable by refraction or reflec. 
tion from natural bodies, nor by any other cauſe : When any one 
fort of rays has been well ſeparated from thoſe of other kinds, it 
has afterwards obitinately retained its colour, notwithſtanding the 
-utmoſt endeavours to change it, by refracting it with priſms, and 
re flecting it with bodies, which in day-light were of other co- 
Jours, by intercepting it by that coloured film of air between 
two compreſſed plates of glaſs, and by tranſmitting it thro co- 
Joured mediums, and thrg* mediums irradiated with other forts 
of rays and differently terminating it, and yet no new colour could 
2 produced; by contracting ur dilating it, it would become 
riſler or fainter, and by the loſs of many rays, in ſome caſes be- 
come very obſcure and dark, but it was never changed in ſpecies, 
4. Yet ſeeming tranſmutations of colours may be made, where 
there is any mixture of different ſorts of rays; for in ſuch mix. 
fures, the component colours appear not, but by their mutual mix 
ture conſtitute a mean colour; and therefore, if by refraction or 
any other of the aforeſaid cauſes, the difform rays, latent in ſuch 
a mixture, be ſeparated, there ſhall emerge colours different 
from the colour of the compeſition; which colours are not nev 
generated, but anly made apparent by being ſeparated ; for if 
they are again entirely mixed, and blended together, they wil 
compoſe the ſame colour, they did before ſeparation ; and for 
the ſame reaſon, tranſmutations made by the union of different 
colours are not real; for when the difform rays are again fe- | 
red, they will exhibit the very ſame colours, which they did be- 
fore they entred the compoſition; as blue and yellow payders 
when fincly mixt, appear green to the naked eye, and yet the 
colours of the component corpuſcles are not thereby really tram 
routed, but only blended; for when viewed with a good micro 
Nope, they ſtill appear blue and yellow interſperſedly. __ 
5. There are therefore two farts of colours; the one qriginil 
and ſimple, the other compounded of theſe : The original a 


together with orange, indico, and an indefinite variety of interme: 


6. The ſame colours in ſpecies with theſe primary colours 
may alſo be produced by compoſition ; for a mixture of pelo 
and blue makes green, of red and yellow makes orange, of di 
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and yellowiſh green makes yellow; and in eneral, if any two 
colours be mixt, which in the ſeries of thoſs generated by the” 
prilin are not too far diſtant from each other, they by their 
mutual mixture produce that colour, which in the ſaid ſeries ap- 
pears in the middle between them; but ſuch as are ſituated at 
i Ling a diſtance have not the ſame effect; orange and indico 
produce not the intermediate green, nor ſcarlet and green the in- 
termediate yellow. i 

5. But the moſt ſurpriſing compoſition is that of whiteneſs, 
there is no one ſort of rays which alone can exhibit it, it is ever 
compounded, and all the foreſaid primary colours, mixed in a 
Ft due proportion, are requiſite to its compoſition; for all the co- 
== Jours of the priſm being made to converge, and thereby become 
ould again mixed, as they were in thelight before its incidence on rhe 
ae priſm, re- produce light intirely and perfectly white, and not at 
s be all ſenſibly differing from the direct light of the ſun, unleſs the 
ecles, NN be not ſufficiently clear, for then they make it incline a 
Co ittle to their own colour. : : 

8. Hence therefore it comes to paſs, that whiteneſs is the 
uſual colour of light; for light is a confuſed aggregate of rays 
endued with all forts of colours, as they. are promiſcuouſly dart- 
ed from the various parts of luminous bodies; and of ſuch a 
confuſed aggregate, whiteneſs is generated; if there be a due 
ne of the ingredients; but if any one be predominant, 
the light muſt incline to that colour, as it happens in the blue 
flame of brimſtone, the yellow flame of a candle, and the vari- 
ons colours of the fixed ſtars. 

9. Theſe things being conſidered, the manner how colours 
are produced by he priſin, is evident; for, of the rays conſtt- 
tuting the incident Jight, fince ſuch as differ in colour propor- 
tionably differ in refrangibility; they by their unequal ref cti 
mult be ſevered and diſperſed into an oblong form in an orderly 
ſucceſſion from the leaſt refracted ſcarlet to the moſt refra dect 
violet; and for the ſame reaſon it is, that objects, when viewed 
thro' a priſm appear coloured; for, the difform rays, by their 
unequal reſractions, are made to diverge towards ſeveral parts of 
the Retina, and there expreſs the images of things coloured, as 
in the former caſe they did the ſun's image on a wall; and by 
this inequality of refraQions they become not only coloured, but 
allo very confaſed and indiſtinct. 
to. Why the colours of the rain-bow appear in falling drops 
of rain, is hence likewiſe evident ; for thoſe drops, which re- 
fract the rays,,diſpoted to appear purple, in greateſt quantity ro 
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the ſpeRator's eye, refract the rays of other ſorts ſo much leſs, 
N as to make them paſs beſide it; and ſuch are the drops on the 
inſide of the primary bow, and on the outfide of the ſeconda 

' or exterior one; ſo the drops that refract in the 3 plenty 
10 the rays that are apt to appear red towards the ſpectator's eye, 
| reffack thoſe of other ſorts ſo much leſs, as to make them paſs 
3 beſide it, and ſuch are the drops on the exterior part of the pri- 
mary, and interior part of the ſecondary bow, 

11. The odd phznomenon of an infufion of Zignum N. 
| phriticum, leaf gold, fragments of coloured glaſs, and ſome 
other tranſparently coloured bodies, appearing in one poſition of 
one colour, and of another in another, as may be ſeen in a dark 
room, by illuminating them with fimilar or uncompounded light, 
are on theſe grounds no longer riddles ; for, then - 4 appear of 
that colour only, with which they are illuminated, but yet in 
one poſition more vivid and luminous than in another, accord- 
ing as they are diſpoſed more or leſs to reflect or tranſmit the in- 
| cident colour. | 

12. From hence alſo appears the reaſon of an unexpected 
experiment Dr. Hock made with two wedge- like tranſparent 
veſſels, filled the one with red, the other with a blue liquor; 
viz, that tho'they were ſeverally tranſparent enough, yet both to- 
gether became opake, for if one tranſmitted only red, and the 
other only blue, no rays could paſs thro' both. . 

13. To conclude with this general inſtance, the colours of all 
natural bodies have no other origin than this, that they are vari- 


i | only mer to reflect one ſort of light in greater plenty than 
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another, and this appeared by illuminating in a dark room theſe 
bodies with uncompounded light of, difterent colours ; for by 
that means any body may be made to appear of any colour; there 
they have no appropriated colour, but appear always of the colour 
of the light caſt upon them, but yet with this difference, that they 
are moſt briſk and vivid in the light of their own day- light colour: 
Minium appears there indifferently of any colour, with which it 
is illuminated, but moſt luminous in red, and ſo Bi/e appears 
indifferently of any colour, but moſt luminous in blue; an 
therefore Minium reflects rays of any colour, but moſt copiouily 
thoſe endued with red, and conſequently when illuminated by 
day-light, that is, with all forts of rays promiſcuouſly blended, 
thoſe endued with red will abound moſt in the reflected light, 
and by their prevalence cauſe it to appear of that colour; and 
for the ſame reaſon, Be reflecting blue moſt copiouſly, will ap- 
pear blue by the excels of thoſe rays in its reflected light, - 
tac 
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the like of other bodies : And that this is the entire and adequate 
cauſe of their colours, is manifeſt becauſe they have no power ro 


change the colours of any ſort of rays incident a-part, but put on 


all colours indifferently, with which they are enlightned. | 
Theſe things being fo, it can no longer be diſputed, whether 
there be colours in the dark, nor whether they be the quali- 
ties of the objects we ſee, no, nor perhaps, whether light be a 
body: For, ſince colours are the qualities of light, having irs 
rays for its intire and immediate ſubject, how can we think 
thoſe rays to be alſo qualities, unleſs one quality may be the 
ſubje& of, and ſuſtain another; which in effect is to call it 
ſubſtance: We ſhould not know bodies to be ſubſtances were 
it not for their ſenſible qualities, and the principal of thoſe be- 
ing now found due to ſomething elſe, we have as good reaſon 
to believe that to be likewiſe a ſubſtance: Beſides, whoever 
thought any quality to be a * aggregate, ſuch as 
light is diſcovered to be; but, to determine more abſolutely, 
what light is, after what manner refracted, and by what modes 
or — it produces in our minds the phantaſms of colours, is 
not ſo eaſy. | 
The Youtle itſelf will lead to ſeveral experiments ſufficient 
for its examination, one of which is as follows. | 
In a darkened room make a hole in a window-ſhutter, whoſe 
diameter may conveniently be about 4 of an inch, in order to ad- 
mit a ſufficient quantity of the ſun's light, let a clear and colour- 
leſs priſm be placed there, to refract the entring light towards 
the further part of the room, which, as was ſaid, will thereby 
be diffuſed into an oblong coloured image; then place a lens of 
about three foot radius, ſuppoſe a broad object · glaſs of a three 
foot teleſcope, at the diſtance of about four or five foot from thence, 
thro' which all thoſe colours may be tranſmitted at once, and 
made by its reftaction to unite at a further diſtance, as of about 
10 or 12 foot; if at that diſtance you intercept this light with a 
ſheet of white paper, you will fee the colours converted into 
whiteneſs again by being mingled together: But it is requiſite 
that the priſm and lens be placed ſteady, and that the paper, on 
which the colours are caſt, be moved to and fro; for, by ſuch 
motion, you wall not only find at what diſtance the whiteneſs is 
moſt perfect, but alſo ſee, how the colours gradually meet and 
rantih into whiteneſs, and after croſſing each other at the place 
where they compound whiteneſs, again diſſipated and ſevered, 
and in an inverted order retain the ſame colours, which they had 
beforc they entred the compoſition; you may alſo ſee, x by if 
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any of the colours at the lens be intercepted, the whiteneſs wil 
be changed into the other colours; and therefore that the com. 
poſition of whiteneſs may be perfect, care muſt be taken, that 
none of the colours fall beſide the lens. 

In Fig. 5. Plate X. A B C expreſſes the priſm ſet end - wiſe t 
ſight, cloſe by the hole F of the window E G; its vertical angle 
ACB may conveniently be about 60” ; MN deſigns the len, 
whoſe breadth is two + or three inches; S F one of the ſtraight 
lines, in which difform rays may be conceived to flow ſucceſ. 
fively from the ſun; EP and FR two of thole rays unequally 
refracted, which the lens cauſes to converge towards (, and 
after decuſſation to diverge again; and HI the paper at dif- 
ferent diſtances, on which the colours are projected, in Q con- 
ſtituting whiteneſs, but they are red and yellow in R, 1 and 
g, and blue and purple in P, p and II. 

If you proceed further to try the impoſſibility of changing 
any uncompounded colour, it is requiſite the room be made 
very dark, leaſt any ſcattering light mixing with the colour, 
diſturb and allay it, and —_ it compounded, contrary to 
the deſign of the experiment; it is alſo requiſite, that there he 
a more perfect ſeparation of the colours, than can be made by 
the refraction of one ſingle priſm, and how to make ſuch fur- 
ther ſeparations, will {ſcarce be difficult to ſuch who confider 
the diſcovered laws of refractions: But if trials ſhould be made 
with colours not thoroughly ſeparated, there muſt be changes 
allowed proportionable to the mixture; thus if compound yel- 
low light fall upon blue Zz/e, the By/e will not appear perledy 
yellow, but rather green; becauſe there are in the yelloy 
mixture many rays indued with green, and green being lels 
remote from the uſual blue colour of % than yellow, is the 
more copiouſly reflected by it. 

In like manner, if any of the priſmatic colours, ſuppoſe red, 
be —_— with deſign to try the impoſſibility of re-produc- 
ing that colour out of the others which are omitted, it is neceſſi 
ry either that the colours be very well ſeparated, before the red 
be intercepted, or that together with the red the neighbouruy 
colours, into which any red is ſecretly diſperſed, as 1 yellow, 
and perhaps the green too, be intereepted, or elſe, that allow- 
ance be made for the emerging of ſo much red out of the ye: 
low-greer, as may poſſibly have been diffuſed, and {caticr 
ingly blended in thoſe colours; and if theſe things be obſen, 
ed; the new production of red, or any intercepted colour vil 


be found impoſſible. 
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A new Catadioptrical Teleſcope ; by Mr. Iſaac Newton, Phil. 


Tranſ. N“ 81, p- 4004. 


HIS new inſtrument is compoſed of two Metallic Spe- 
cula or mirrors, the one concave, inſtead of an object- 


glaſs, the other plane; as alſo of a ſmall plano-convex eye- 


glaſs: The tube of this teleſcope is open at the end which reſ- 
pects the object, and the other end is cloſe, where the ſaid 
concave is placed, and near the open end is a flat oval Se- 
culum, made as ſmall as poſſible, the lets to obſtruct the en- 
trance of the rays of light, and inclined towards the upper 
part of the tube, where is a ſmall hole furniſned with the 
laid eye-glaſs; ſo that the rays coming from the object, do 
firſt fall on the concave placed at the bottom of the tubes, 
and are thence reflected towards the other end of it, where 
they meer with the flat Speculum, obliquely poſited, by the 
refl-xion of which they are directed to the little plano-convex 
glaſs, and ſo to the ſpectator's eye, who looking downwards 
lees the object, to which the teleſcope is turned. 

In Fig. 6. Plate X. AB is the concave Speculum, whoſe ra- 
dius is 12 4 or 13 inches; CD another metallic Speculum, 
whoſe ſurface is flat and circumference oval; GD an iron-wire 
holding a ring of braſs, in which the Speculum CD is fixed; 
Fa ſmall eye-glaſs flat above, and convex below of the 12th 
part of an inch radius, if not leſs; for as much as the metal col- 
lects the ſun's rays at 4 inches diſtance, and the eye-glaſs at 
leſs than g of an inch diſtance from its vertex ; G GG the fore- 
part of the tube faſtened to a braſs ring HI, to keep it im- 
moveable; PQ KL the hind-part of the tube faſtened to 
another braſs ring PQ; O an 1ron-hook faſtened to the ring 
PQ, and furni hd with a ferew N, thereby to draw forwards 
or backwards the hinder part of the tube, and fo by that means 
to put the Specula at their due diſtances; MQ GI a crooked 
iron ſuſtaining the tube, and faſtened by the nail R to the ball 
and ſocket 8, whereby the tube may be turned every way; the 
centre of the flat Speculum CD muſt be placed in the ſame 
point of the tube's axis, where the perpendicular to this axis 
falls, drawn to the ſame from the centre of the little eye-glaſs, 
which point is here marked at T; and to make the reader un- 
derſtand in what degree it repreſents things diſtin& and free 
from colours, and to know the aperture by which it admits 
light, he may compare the diſtances of the focus E from the 
yertex's of the little eye-glaſs and the concave Speculam 3 that 
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is, EF, 3; of an inch, ET U 6 I inches; and the ratio will be 
found as 1 to 38, whereby it Nen that the objects will be 
magnified about 38 times; and be repreſented bigger by two 
times in diameter, when ſeen thro' this, than thro an ordinary 
teleſcope of about two foot long | 
Thus faras to the ſtructure of the teleſcope ; as to the metal- 
lic matter, fit for theſe reflecting Specula, he gives this caution, 
that if we would have a white, ard and durable metallic com- 
fition, we ſhould avoid chuſing ſuch as 1s full of ſmall pores, 
diſcoverable only by a microſcope ; for, tho' ſuch metal ma 
to appearancetake a good poliſh, yet the edges of thoſe ſmall 
pores will wear away faſter in the poliſhing than the other 
parts of the metal; and fo, however the metal ſeem poliſhed 
yet it will not reflect with ſuch P accurate regularity as it 
_— to do: Thus tin-glaſs mixt with ordinary bell-metal 
makes it whiter and apter to reflect a greater quantity of 
light, but withal, its fumes raiſed in the fuſion, like fo many 
acrial bubbles, fill the metal full of thoſe microſcopical pores; 
but white arſenic both blanches the metal and leaves it folid 
without any ſuch pores, eſpecially if the fuſion has not been 
too violent: What the Srellare Regulus of Mars, or rather 
ſuch like ſubſtances will do, deſerves particular examination; 
to this he adds this for their intimation, that putty or other 
ſuch like powder with which it is poliſhed, do, by the ſharp 
angles of its particles, fret the metal, if it be not very fine, 
and fills it full of ſmall holes : But having not tried many pro- 
potions of the arſenic and metal, he does not affirm which is 
abſolutely beſt, but thinks, there may conveniently be uſed 
any quantity of arſenic equalling in weight between a fixth 
and cigth part of the copper, a greater proportion making 
the metal brittle; his method was this, he firſt melted the 
copper by itſelf, and then he put in the arſenic, which being 
melted, he ſtirred them a little together, obſerving not to 
draw in breath near the pernicious fames ; after this he put in 
tin and as ſoon as that was melted, he ſtirred them well toge- 
ther, and immediately poured them off: And he could not tell, 
whether their letting them ſtand longer on the fire after the 
tin was melted, a higher degree of fuſion would have made 
the metal porous, but he thought his own way the ſafeſt; He 


adds, that in the metal he ſent to Zondon, there was no arle- 


nic, but a ſmall I of ſilver, and as he remembers, 
ree ounces of metal; but he thought the 


filver did as much harm in making the metal ſoft, and ſo ys 
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fit to be poliſhed, as good in rendring it white and luminqus: 
At another time he mixed Ar/enic, one ounce, copper, fix 
oances, and tin, two ounces, and this an acquaintance of his 
poliſhed better than he did the other: As to the objection, 
that with this kind of proſpectives, the objects are found with 


difficulty; he anſwers, that this is an inconvenience common to 


all tubes that magnify much, and that after a little uſe, it will 
grow more eaſy, ſceing he could readily enough find any day- 
objects, by knowing which way they were polited; but in the 
night-time ta find ſtars, be owns is more troublefome ; which 
yet he thinks may eaſily be remedied by two ſights affixed to 
the iron rod, by which the tube is ſuſtained, or by any ordi- 
nary proſpective - glaſs faſtened to the ſame frame with the 
tube, and directed towards the ſame object, as Des Cartes in 
his dioptrics has deſcribed for remedying the ſame inconve - 
nience of his beſt teleſcopes. | 

M. Huygens approved of this teleſcope, and obſerved that 
Mr. Newton had well confidered the advantages of a- concave 

Seculum above convex glaſſes in collecting the parallel rays, 
which according to calculation M. Huygens found very great; 
hence it is that a far greater aperture may be given to that 
Seculum, than to an objeR-glaſs of the ſame. focal diſtance, 

and conſequently that he can much more magnify objects this 

way than by an ordinary teleſcope; beſides, by it, is avoided 

an inconvenience, inſeparable from convex abject glaſſes which 

1s the obliquiry of both their ſurfaces, which vitiates the re- 

fraction of the rays paſſing towards the ſides of the glaſs, and 

does more hurt than men are aware of: Again, by the mere 

reflection of the metallic Speculum there are not ſo many rays 


loſt; as in glaſſes, which reflect a confiderable quantity by 


each of their ſurfaces, and beſides intercept many of them by 
the obſcurity of their matter. | | | 

Mean time, the main buſineſs will be to find a fit matter for 
this Heculum that will bear fo good a poliſh as glaſſes, and a 
* of ou this poliſh without vitiating the ſpherical figure, 
and he found no Specula that had near ſo good a poliſh as glaſs, 
and he thinks if a way be not found. gut to pol h better, re- 
flecting teleſcopes will not ſo well diſtin ah objects as thoſe 
with glaſſes ; but it is warth while, ſays he, to ſearch tor a re- 
medy to this inconvenience, and he 3 not of finding one; 
and he believes that Mr. Newton had conſidered the advantages 
of a parabolical Speculum above a ſpherical one, but that he de- 


N of working other ſurfaces than ſpherical ones with à due 
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exactneſs, tho' otherwiſe it be cafier to make a patabolical 
than elſiptical or hyperbolical one, by reaſon of a property 
of the parabolic conoid, v/z. that all the ſections parallel to 
the axis make the ſame parabola; but tho' Mr. Newry de- 
fpaired of performing ithat work by geometrical rules, yet he 
doubred not but the thing might in ſome meaſure be accom- 


pliſhed by mechanical devices. 
A further Account of the Reflecting Teleſcope, with a Table 


"4 o Apertures and Charges for iss ſeveral Lengths ; by Mr. 


Phil. Tranſ. N“ 82. p. 4032. 


{aac Newton. 


» j H E aperture of this teleſcope was 1 F of an inch, it bein 


found that an obſtacle of that breadth could intercept ul 
the light, which came from one point of the object: He allo 
found that more light was loſt by reflexion of the metal he had 
hitherto uſed than by tranſmiſſion thro? glaſſes; for which rea- 
fon, he thought, a ſhallower charge would probably do better 
for obſcure objects, ſuppoſe fuch a one, as would make it mag 
nify 34 or 32 times; but as for bright objects at any diſtance, 
it ſeems capable of 2 38 or 40 times with ſufficient 
diſtinctneſs, and he thinks the ſame charge may with advantage 
be allowed for all objects, if the ſteely matter, imployed at 
London, be more ſtrongly reflective than the metal he uſed. 
The effects of one of theſe inſtruments of any length, being 
known, it will appear by the following table, what may be 
expected from thoſe of other lengths: In the firſt column is 
expreſſed the length of the teleſcope in feet, which doubled, 
gives the ſemi-diameter of the ſphere, on which the concave 
metal is to be ground; in the ſecond column are the propor- 
tions of the apertures for thoſe ſeveral lengths; and in the third 
column, the proportions of the charges, or diameter of the 
ſpheres, on 4 1 tho convex ſurface of the eye-glaſles are to 


be ground, 


= BP AREeEAS segen ec ac. -__ 


Lengths. Apertures. Charges. Len ths. | Apertures.| Charge, 
| ? 100 100 8 800 200 
I 168 119 10 946 211 
2 283 141 12 1084 221 
a 383 15 857) dk 1345 235 
& 476 168 20 I591 251 
5 562 173 24 1324 263 


The 


fo 
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The uſe of this table will beſt appear by an example; ſu 
therefore a half foot r 4 aiſtinaly te 30 — 
with an inch aperture, and it being required to know, what 
. ought to be the analogous conſtitution and performance of, a 
Tour foot teleſcope; by the ſecond column, as 100 to 476, ſo 
are the apertures, as alſo the number of times they magnity ; 
and conſequently fince the half foot tube hath an inch aperture, 
and magnifies 30 times; a four foot tube ſhould have propor- 
tionally 4 189 inches aperture, and magnify 143 times; and by 
the third column, as 100 to 168, ſo are their charges; and 
therefore, if the diameter of the convexity of the eye-glaſs, for 
a half foot teleſcope, be & of an inch, that for a four foot ſhould 
be 11, that is, 2 of an inch: In like manner, if a half 
foot teleſcope can diſtinctly . 36 times with 1 4 of an 
inch aperture, a four foot teleſcope ſhould with equal diltinet- 
neſs magnify 171 times with 6 inches aperture; and one of 
6 foot ſhould magnify 232 times with 8 4 inches aperture, and 
ſo of other lengths; but what the event will really be, mult be 
determined by experience; only it was thought fit to give this 
hint, that ſuch who intend to make trials in other lengths, may 
more reagily know how to defign their inſtruments; thus, tor a 
four foot tube, fince the aperture ſhould be 5 or 6 inches, there 
will be required a piece of metal ) or 8 inches broad at leaſt, 
becauſe the figure will ſcarcely be true to the edges; and the 
thickneſs of the metal muſt be proportional to the breadth, 
leaſt it bend in the grinding: After poliſhing the metals, trials 
may be made with ſeveral eye glaſſes, to find what charge 
may with beſt advantage be made uſe of, 

The advantage of reflexion in the theory muſt be allowed to 
be very great, when we conſider the different refrangibility of 
the ſeycral rays of light; and as for the practical part, it is in 
ſome meature evident by the inſtruments. already made, to 
what degree of vivacity and brightneſs a metallic ſubſtance 
may be poliſhed; nor is it improbable, hut new ways of po- 
liſhing metal may be found our, far excelling thoſe in uſc; 
and when a metal 1s once well poliſhed, it will be a long while 
preſerygd from tarniſhing, if it be kept dry and cloſe ſhut up 
rom air; for the principal cauſe of tarniſhing ſeems to be, the 
condenſing of moiſture on its paliſhed ſurface, which by an 
acid ſpirit, with which the 25 is impregnated, corrodes 
and ruſts it; or at leaſt, at its exhaling leaves it covered over 
with a thin ſkin, conſiſting partly of an carthy ſediment of that 

F 2 moiſture, 


20 * af 
| bay i 
N 
WAY | 
"I 
WE 
: nr” ul = 
| 7 2 S1 
| »®'i% 
4 * 
"BY 
| a "1 
* 9 . 
| tn * 
| 1 
1 
IH * 94 
N 4 7 E 
9 1 
A} 
2 i * "= 
4B 
=o * 
0 29 
1 
* 
. 


» LY * „ * F = x ” 
* 8 * 


8 - » Ly "A - g d o 
. - 5 * as © 
I 1 > 
oy * — * 4 4 — —— 
r en — 


1 4 8 
eee 


F 1 
2 AP a » 
3 
ls * a 
= 
I's , , 


uu 
eee Lee. EE 0 "— 1 


63233 — 
* , ie _ 
a * 7 _ - > 

AW. 
— * l 4 
* — — I R 
W 18 
51 - a 


= 1 93 = 
= Pp F © * My "4 
"LINES 

= n = 

| ” * — = * 4 * y 4 A i 
| 
— — 8 2 N * 4 
— — WW —, \ 


252 MEMOIRS of the 


moiſture, and partly of the duſt, which flying too and fro in 
the air, had ſettled and adhered to jt: When there is not occa- 
fon to make frequent uſe of the inſtrument, there may be 
other ways'to preſerve the metal for a long time; as perhapy 
by immerging it in ſpirit of wine, or ſome other convenient 
liquor; an mir chance to tarniſh, its poliſn may be recovered 
by rubbing it with a ſoſt piece of leather, or other tender ſub- 
ſtance, without the aſſiſtance of any fretting powders, unleſ 
it happen to be raſty, for then it muſt be new poliſhed, Az 
metal reflects Teſs light than glaſs tranſmits, to remedy that 
nconvenience, .2 ſhallower charge than is uſed in other tele- 
copes, in proportion to the aperture is to be aſſigned; but as 
he found ome metallic ſubſtances to be more ſtrongly reflec- 
tive, and to poliſh better, and be freer from tarniſhing than 
others, ſo he hoped there may in time be found out ſome ſub- 
_ much freer from theſe inconveniences than any yet 
nown. 


Comet; by M. Hevelius, My. Iſaac Newton, and A. Caſſini. 
Phil. Tranſ. N* 81. p. 401), and N* 82. p. 4943. 

Arch, N. S. 1671, there was obſerved a new comes tho but 
ſmall, with a train not above a degree or a degree and 4 
half long; March gth, it was about the — in the right arm of 
Ardromeda on her ſhoulder blade; as far as M. Hevel;ys could 
colle& from one or two obſervations, it tended towards the 
Lutida of Andromeda's girdle, and that with a ditect diurnal 
motion of about 2®, March 5th, in the evening ) b. 40 m. 
it was in 37 Aries, and in 35 of N. Lat. as he gueſſed by the 
haſty inſpettion of a globe. March yth, in the morning 3 b. 
30 m. its longitude was about 8 Aries, with a ſomewhat leſſer 
latitude than before; in the evening of the ſame day, its longit. 
was 10“ Al ies, and lat, almoſt 34%. March 8th, in the money 
A 4 h. the Jongir. was 12 Aries, and the lat. 33%, which he woul 

not have to be taken preciſely, becauſe he could not reduce 
his obſervations to a calculus. 

Mr. Newron, about March 16th, O. S. faw a dull ftar, 
uch · weſt of Per/2s, which he took to be this comet; it was 
. ſmall, and had not any viſible tail. 

The mathematicians of a F/eche, perceived the comet from 
March roth, N & and gave the firſt hint of it at Porss ; thoſe 
of the college of Clermont ſaw it March 2 5th. March 26th, 
7 h. 30 m. in the evening, M. Caſſini ſaw it between the head 
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ROYAL SOCIETY, 
and the Plecades ; without a teleſcope it appeared no 
ger than x ſtar of the third magnitude; its head, ſeen with 
a teleſcope of 15 foot, appeared almoſt round, but well defined 
and diſtinguiſhed from the miſtineſs, which formed a kind of 
chevelute, or buſhofhair, with which it was encompaſſed, and the 
middle was a little confuſed, and ſecmed to have ſuch inequali- 
ties, as ate teen in clouds: The tail, which is principally that 
which diſtinguiſhes comets from ſtars, was almoſt imperceptible, 
yet by the teleſcope it was ſeen turned oppoſite to the fun, and 
appeared of about the length of two diameters of the head; 
for it was not caſy to meaſure it preciſely, becauſe being thin- 
ner as it was farther from the head, its extremity was inſcnfib] 
loſt ; and ſo the whole comer, head, tail, and chevelure, t 
up no more than 3 or 4 m. of a degree: At ) h. 48 m. it was 
in a ſtraight line with the Lucida in the head of Meduſa, and 
with the moſt weſterly ſtar of the Pleiades, and above the two 
cleareſt. ſtars of the ſouthern foor of Perſeus; fo that a ſtraight 
line, drawn thro' theſe two ftars, did almoſt touch the ſouthern 
extremiry of his chevelure : This. place of the comet, transfer- 
red upon the map of the fixt ſtars, fell preciſely m—_ upon 
23% 25' of Taurus, in 14* of N. Lat. With a teleſcope of 
z foot, two (mall ſtars, which are not in the catalogues, were 
{cen near the comet, at the diſtance of the ſun's diameter from 


each other: The comet was in a ſtraight line, drawn from one 


of theſe two ſtars to the other, preciſely at 9 h. 15, but a little 
nearer the weſtern one; at 9 h. 33 it was equally diſtant from 
both, and from 8 h. 5 till 10 h. 26”, it made an oblique mo- 
tion in reſpect of theſe two ftars, going from north to — at 
the ſame time that it advanced from weſt to eaſt. March 28th, 
Jh. 42“ in the evening, the comet was diſtant from the leſs 
bright ſtar of the ſouth foot of Perſeus, no more than about 
24 weſtward, having almoſt the fame latitude with this ſtar, 
lo that it was preciſely enough at 26 880, and in latitude 125 
8; at 8 h. 14 the diſtance of the comet fron: the ſtar in the 
eye of Taurus, called Aldebaran, was found 19 38, and 8 h. 
29'; 1ts diſtance from Capella was found 22* 32. March zoth, 
9 b. z lat night, the comet, ſeen without a teleſcope, appear- 
ed no bigger than a ſtar of the fourth magnitude; thro! a tele- 
—_ it exceeded thoſe of the firſt; yet it was very obſcure, 
and in what manner foever it was viewed, no tail could be 
obſerved ; it had paſſed a degree and a half beneath the Lucida 
ot the ſouthern foot of Perſeus; fo that this ſtar was exactly in 


the 
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354 MEM O-R:S of the 
the middle, between the comet and the ſmall ſtar of the leg of 
Perſeus, marked n by Bayerus, which then was not ſeen wit. 
out a teleſcope ; a ſtraight line drawn from one of theſe ſtan 
to the other, did almoſt touch the ſouthern limb of the comet, 
which being transferred on the map of the fixt ſtars, fell on 
28? 45 of Taurus, in N. Lat. of 9* 56. At 9 h. 45, the 
weſtern limb of the comet touched a ſtraight line, drawn thro' 
this leſs bright ſtar of Perſeus's ſouth foot, and thro? the moſt 
northerly > the head of Taurus; only he was already got 
Jomewhat nearer to the latter. March z iſt, 8 h. in the even- 
ing, the comet was in a direct line with the Lucida in the 
foot of Perſeus, and with the moſt northerly in the head of 
Taurus, but it was at more than twice the diſtance from the 
Arſt, than from the other; and being transferred on the may 
of the fixt ſtars, was found at 15 from Gemini, in latitude 8 
49 : During all the time of the obſervation that night, which 
was till 10 o'clock, it continued in this ſtraight line, which 
was almoſt parallel to the horizon, notwithſtanding its oun 
particular motion ſhould raiſe him a little above it, as the 
parallax, on the contrary, ſhould fink the comet bencath it in 
approaching the horizon. April 1ſt, it was found to hare 
paſſed 4j beyond the moſt northerly ſtar of the head of Tan 
to have e de. it with its ſouthern limb, and to be diſtant 
1543 from the ſtar neareſt the ſouthermoſt, which is equal- 
I bright, yet not marked by Bayeras ; this place being tram. 
ferred upon the map of the fixt ſtars, it was found at 1 300 
Gemini in N. Lat. of ) 44. April 2d, 8 h. in the evening, 
it was 2 £ diſtant from the moſt northerly ſtat of Taurus, and 
1* from the ſtar of the ear, marked e by ZBayerus, and by 


Tycho called Sequentis lateris bores ; two lines drawn from the 


moſt northerly ſtar of Taurus, one to the comet, the other to 
the ſtar wanting in Bayerus made a right angle, and the diftance 
of the comet, from this angle, was double the diſtance betwee! 
theſe two ſtars; this place, transferred upon the map of the 
fixt ſtars, fell on 2 48' of Gemini in N. Lat, of 6* 40. Afri 
3d, 9 h. the comet had paſſed over the upper ſtar of the car of 
Taurus, making with this ſtar the baſis of an iſoſceles triangle 
on whoſe top was the inferior ſtar of the ear; the two fides 
this triangle, were two and a half times bigger than the bal 
ſo that the comet was at 4 from Gemini in N. Lat. of 5e zl. 
April 5th, 8 h. in the evening, the comet had paſſed the nt 
thern ear of Taurus, and was equally diſtant from the ooh 
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far of the north ear, and from that on the front of Taurus; it 
was allo as far diſtant from the inferior ftar of the ear of 
Taurus, as this ſtar is from the firſt weſtward, by Tycho called 
Inferior precedentis lateris quadrilateri; and a ſtraight line, 
drawn thro' the comet and the upper ſtar of the ear, made 
almoſt a right angle with another 74 drawn from the comet 
to the inferior of the two ſtars above the eye of Taurus; and 
transferring this place to the map of the fixt ſtars, the comet 
was found at 6 18 of Gemini in N. Lat. of 3 41'; it was ſo 
confuſed this night, that with a teleſcope of 1) foot, the head 
could not be exactly diſtinguiſhed from the cheyelure; the 
whole appeared a little bigger than Jupiter's diſk, ſeen thro? 
the ſame teleſcope. April 6th, 8 h. in the evening, a ſtraight 
line drawn from the comet to the ſtar in the front of Taurus, 
made a right angle, with another ſtraight line drawn from, the 
lame ſtar, to the inferior of the two ſtars aboye the eye; and 
the diſtance of this latter ſtar from that of the front of Taurus, 
was twice the diſtance of the ſame ſtar of the front from the 
comet; and transferring this place upon the map of the fixt 
ſtars, the comet was found at 7 25' of Gemini in N. Lat. of 
2* 45˙. At 9 h. 6“, a ſtar ſufficiently clear was ſeen on the 
ſide of the comet, at the diſtance of a little more than the 
comet's diameter, and at the fame altitude. April 75th, 9 h. 
in the evening, the comet was equally diſtant from the inferior 
ſtar of the north ear of Taurus, and from the ſuperior of the 
root of the northern horn; it was alſo as far diſtant from this 
latter ſtar, as this ſtar is from that of the front ; and transfer- 
ring this place to the map of the fixt ſtars, it fell on $* 300 of 
Gemini in N. Lat. of 1 56. 

All che obſerved places of the coniet, fell into a line that 
differed little from an arch of a great circle, cutting the eclip- 
tic in 10* 45 of Gemini, and conſequently having its 22 
latitude in 107 4 of * which is between 39 and 407 to 
the north; the dune circle did cut the equator at 101 of the 
vernal ſection eaſtward, and its greateſt declination from the 
equator to the north was 38“ +: Having choſen two of the firſt 
obſervations, and taken a mean beiween the firſt obſervations 
of the mathematicians of Ja Fleche, it was found, that this 
comet was in its Perigæum March 12th, at $ o'clock in the 
morning; that in that time, which was that of its greateſt 
apparent celerity, it made about 2 32 a- day in the great circle 
of its apparent motion, and 833 of its Perigæum diſtance in the 
line of its equal motion; that it was in its greateſt 9 
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356 MEM OIRS of the 
the 11th and 12th of March, and that then it paſſed thro the 
inferior meridian about 2 o'clock after midnight. If the ej. 


eum of the comet be rightly determined, and the hypotheſt t 
of the equality of its motion be juſt for that time, and if it did k 
not begin to appear till it was ſufficiently near the earth, it hy : 
been viſible fince the middle of February, when it was as far l 
diſtant from its Perigæum, by a the earth, as it b 
is at preſent by receding from it; it muſt then have been at the . 
extremity of the ſouthern wing of the Swan, and arrived at the A 
ſouthern foot of ale wp on the 23d of February, of the ſame 
bigneſs that it was feen to be of March 28th; it muſt haxe 1 
arrived at the ſtars of the northern arm of Andromeda, March b 
gth, at thoſe of her girdle the 12th, when it was in its Per 4 
geum, and greateſt declination; to her ſouthern leg Marth a 
15th, between her ſouthern leg and the triangle March 18th, * 
very neat as the comet was obſerved at Ja Flecbe, and under * 
the head of Media, March 25; the enſuing days it muſt ha . +. 
arrived at the places marked 1n the firſt obſervations; but in 4 
the laſt, it has been ſwifter than this hypotheſis will bear; to p 
repreſent theſe latter obſervations, the line of the motion ſhould x 
have been made curve, as was done for the end of the apparent wh 
motion of the comet of 1665, with this difference, that wherey at « 
that line was convex in regard of the earth, becauſe the motion mal 
was retrograde, this was to be made concave towards the ma 
earth, becauſe the motion of the comet was direct: It is worth ob 
obſerving, that this comet kept its courſe almoſt like that of +” 
11665, and another of 1577, oblerved by Tycho; for they hare reflc 

fed thro* almoſt the ſame conſtellations, tho this be mo incl. 
inclined northward, and cut the ecliptic at-5 or 6* more for poin 
ward than that of 1665; fo that it ſeems, that in this place of reaſc 
the heavens, there is, as it were, a zodiac for comets. | the 
A Catadioptrical Teleſcope ; by M. Caſſegrain. Phil, Tau fr . 
N 83. P- 4056. the e 
Caſſegrain has communicated a teleſcope of his on by tl 

+ invention, almoſt like Mr. Newton's, its deſcriptions * 

as follows; ABCD Plate X. Fig. 7. is a ſtrong tube, 1 as in 
whoſe bottom is a great concave Speculum CD, perforatedit uces 
the middle E; F is a convex Speculum, fo diſpoſed, as toll which 
convexity, that it reflects the 2. which it receives from propo 
the great Seculum, towards the hole E, where is an eye glaub, than 
for one to look thro'; the advantage of this inſtrument abo more 
Mr. Nerrron's, is, 1. That the mouth or aperture A B of e Bircrr.. 


tube 
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tube may be of what bigneſs you pleaſe; and conſequently you 


may have many more rays fall upon the concave Speculum. 
2. The reflexion of the rays will be very natural, fince made 
upon the axis itſelf, and conſequently more vivid. 3. The 


vifon will be ſo much the more 12 that you will not 


be incommoded by the great light, the bottom CD hiding the 
whole face; beſides that you will have leſs difficulty in diſca- 
vering the object, than in that of Mr. Newton's. ; 

Mr. Newron confidering this inſtrument, found theſe diſad- 
vantages in it, vis. 1. That more light will be loſt in the metal 
by reflexion from the little convex Speculun, than from the 
oval plane; for it is an obvious obſervation, that light is maſk 
copiouſly reflected from any ſubſtance, when its incidence 18 
moſt oblique. 2. The convex Speculum will pot reflect the 
rays ſo truly as the oval plane, unleſs it be of an 2 
figure; which is incomparably more difficult to form than 4 
plane; and if truly formed, yet it would only refle& thoſe 
rays, which reſpect the axis. 3. The errors of the faid con- 
vex will be much augmented by the too great diſtance, thro' 
which-the rays reflected from it, muſt before their arrival 
at the eye-glaſs; for which reaſon he found it convenient to 
make the tube no wider than is neceffary, that the eye · glaſe 
2 be placed as near to the oval plane, as is poſſible, without 
obſtructing any uſeful light in its paſfage to the object- metal. 
4. The errors of the object · metal will be more augmented by 
reflcxion from the convex than from the plane, becauſe of the 
mclination or deflexion of the convex an all fides from the 
points, on which every ray ought to be incident. 8. For theſe 
reaſons an extraordinary exactneſs is requiſite in the figure of 
the little convex, whereas he found by experience, that it 1s 
much more difficult to communicate an exact figure to ſuch 
ſmall pieces of metal, than to ſuch as are grrater. 6. Becauſe 
the errors at the perimeter of the concave object · metal, cauſed 
by the ſphericity of irs figure, are much augmented by the 
convex, it will not with diſtinftneſs bear ſo large an aperture, 
as in the other conſtruction. . Becauſe the little convex con- 
duces very much to the magnifying virtue of the inſtrument; 
wiich the oval plane does not; it will magnify much more in 
proportion to the ſphere, on which the great concave is ground, 
than in the other deſign; and fo magnifying ubjects, much 


more than it ought to do in proportion to its aperture, it muſt 


. them very obſcure and dark; and not only fo, but 
allo confuſed. by reaſon of its being overcharged; nor is there 
Vor. I. Z 2 any 
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258 MEMOIRS of the 
any convenient remedy for this; for if the little convex be made 
off a larger ſphere, that will cauſe a greater inconveniency, by 


intercepting too many of the beſt rays; or, if the charge of the 


eye-glaſs be made ſo much ſhallower; as is neceſſary, the angle 
of viſion will thereby become ſo little, that it will be very diff. 
cult and troubleſome to find an object, and of that object, 
when found, only a very ſmall part will be ſeen at once: From 
whence it is plain, that the three advantages M. Caſſegrajn 
propoſes to himſelt, are rather diſadvantages; for according to 
7 deſign, the aperture of the inſtrument will be but ſmall, 
the object dark and confuſed, and alſo difficult to be found; 
nor does he {ce why the reflexion is more upon the ſame axis, 
and ſo more natural in one caſe than in the other; fince the 
axis itſelf is reflected towards the eye by the oval plane, and 
the eye may be defended from external light, as well at the 
fide as at the bottom of the tube. Mr. Gregory, in his Optica 
promota, printed 1663, had deſcribed an inſtrument like that 


of N. Caſſegrain's, and cauſed one of 6 foot to be made by 


Mr. Reive, probably according to the deſign deſcribed in hi 
book, yet without any ſucceſs, tho' made by a ſkilful artiſt. 


Some Experiments propoſed in Relation to Mr. Newton's The- 
 _ _ ory of Light. Phil. Tranſ. N“ 83. p. 4059. 


* O contract the ſun- beams without the hole of the win- 
dow, and to place the priſm between the focus of the 

lens and the hole. | 2 

2. To cover over both ends of the priſm with paper, at ſeve- 
ral diſtances from the middle; or with moveable rings, to ſee 
how that will vary or divide the length of the figure, infiſted 
upon in the ſaid theory. | 

3. To move the priſm ſo, as the end may turn about, the 
middle being ſteady. 
4. To move the priſm by ſhoving it, till firſt the one fids 
then the middle, and then the other fide paſs over the hole, 
obſerving the ſame paralleliſm. | | 

As to the firſt experiment Mr. Newton obſerved, that the 
ſolar image falling on a paper placed at the focus of the lens, 
was by the interpoſed priſm drawn out in length proportions 
bly to the priſm's refraction or diſtance from that focus; 
what was chiefly obſervable here, was that the ſtraight edges 
of the oblong image were diſtincter than they would have beet 
without the lens: And conſidering, that the rays coming fron 
the planet Venus, are much leſs inclined to each other, — 


a 
1 : 


3 
1 
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thoſe which come from the oppoſite parts of the ſun's diſk, he 


once tried an experiment or two with her light; and to make 


it ſufficiently ſtrong, he found it neceſſary to collect it firſt by 
a broad lens; and then interpoſing a e's between the Jens 
and its focus, at ſuch a diſtance that all the light might paſs 
thro the priſſp, he found the focus, which before . og 
like a lucid point, to be drawn out into a long ſplendid line by 
the priſm's refraction. | ” 

As to the ſecond experiment, he occafionally obſerved, that 
by covering both ends of the priſm with paper at ſeveral diſ- 
tances from the middle, the breadth of the ſolar image would 
be increaſed or diminiſhed as much, as 1s the aperture of the 
prilm, without any variation of the length; or, if the aper- 
ture be augmented on all ſides, the image on all fides would 
be ſo much, and no more augmented. 

As to the third experiment, if one priſm alone be turned 
about, the coloured image will only be tranſlated from place to 
place, deſcribing a a: or ſome other conic ſection on the 
wall on which it is projected, without ſuffering any alteration 
in its ſhape, unleſs flick as may ariſe from the obliquity of the 
wall, or caſual change of the priſm's obliquity to the ſun's rays. 

As to the fourth experiment, light pailing thro' parts of the 
priſm of different thickneſſes, ſtill exhibited the fame phæ- 
nomena. | 


A Stone cut out from under the Tongue; by Dr. Liſter. Phil. 
Tranſ. N“ 83. p. 4062. 

HE patient, from whom this ſtone was cut, had about 
1 eight years before been taken with a great cold ina 
winter voyage, after which he felt a Nodus or hard lump in 
the place whence the ſtone was cyt out; and ever afterwards, 
when he took cold, he felt great pain in that part, but after 
the cold was over, that part was no more painful than the 
reſt of his mouth; in the yth and $th year, it often cauſed 
ſudden ſwellings in all the glands about the mouth and throat 
upon the firſt draught of beer at meals, which would fall again 
in a little time; at laſt it cauſed ſudden vertigo's, which conti- 
nucd from ſpring to Auguſt, when the part ſwelled ſuddenly, and 
diſcharged purulent matter at the aperture of the Ductus Wpbar- 
tonianus, which ſuddenly ſtopped by cold, and ſwelled with a 
great inflammation, it alſo threatened ſuffocation, accompanied 
with incredible pain when he ventured to ſwallow, even beer or 
any liquid thing ; and thus he continued for five days, in which 
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upon diſſecting them, he found in their bellies hair-worms, 1 


36%ͤ MEMOIRS 0Yf the 
time be had ſo great a flux of ſpittle, as if he had taken ſome 
mercurial medicine: The firſt day the SFaliva ran thin and 
. e almoſt like water, and without any bubbles; the 
cond day, it ran frothy, and it taſted ſalt, which yet he 
thought rather hot than really falt, becauſe then the inflamma. 
tion was at the height; the third day it was exceeding ropy, 
and a {mall pin-hole broke direMy over the place of the ſtone, 
and diſcharged purulent matter, as formerly ; the fourth day, 
the Saliua ran inſipid, ſenſibly cold in the mouth, and a lle 
frothy ; the fifth day, which was the day of the inciſion, it ran 
as on the fourth, leaving an extreme clammineſs on the teeth, 
inſomuch that they often ſtuck together, as if glued. 

Upon the inciſion, which proved not wide — * the mem · 
branes or bags, wherein the ſtone lay, came firſt away; the 
{tone itſelf was ſo hard as to endure the Forceps in drawing it 
out; it was covered over with a graſſy green matter, which 
ſoon dried, and left the ſtone of a whitiſh colour; it was light 
in proportion. to its bulk, weighing about ſeven grains, and 

uch ofthe ſhape of an ordinary horſe-bean; there were vif- 
ble impreſſions on it of ſome capillary veſſels, it was rough 
and ſand-like, altho* the ſubſtance was tophaceous: This tu- 
mour was tn reality, only one of thoſe tumours called Athe- 
roma, and therefore the ftone may be called Lapis Athero- 
Parts. | | 
Of Hair-Worms; y Dr. Lifter, Phil, Tranſ. N' 8; 

p. 4064. 
T has been credibly reported, that horſe-hairs thrown into 
water will be animated, but from unqueſtiopable obſerva- 
tions it appears, that ſuch things as arc vulgarly thought 
animated hairs, are real inſects, bred within the bodies of other 
nimals, as KÞneumons in caterpillars: Adrovandus has col- 
leQed many particulars of this animal, and he thinks it to have 
been unknown to the ancients; it is called by the moderns & 
aguatica, or Vermsis Setarius, either from the flender figure of 
its body, or becauſe it is thought to be generated of a horle- 
hair putrifying in water; others again have imagined, that they 
ſprung from the weeds hanging down from the banks into ponds 
and rivers, apd others from locuſts and graſhoppers. | 
Dr. Lifter obſerved, upon throwing up the ground of his 
arden, 4 certain coal-black beetle of a middle fize, and fiat 
— and which he obſerved elſewhere common enough; 


tome 
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ſome three, in others only one, which upon inciſion crawled 
ſorth of themſelves; putting them into water, they lived many 
days in it, and ſeemed to endeavour to eſcape, by lifting up 
their heads out of the water, and faſtening them to the ſides of 
the veſſel, and very plainly drawing the reſt of their body for- 
wards; he is of opinion, that they cannot be ſaid to be An- 

hisbena, that is, with a head at each extremity, and going 


ch ways, for the head is plainly diſtinguiſhable from the 


tail, by 2 notable blackneſs; the three he took out of the body 
of a beetle, were all of a dark hair colour with whitiſh bellies, 
ſomewhat thicker than horſe-briſtles ; but he took out of the 
body of another beetle one much thicker, of a lighter colour 
and meaſuring juſt five inches and a half in length, whereas all 


the reſt did not exceed 3 5 inches. 


Perſons /appoſed 80 be ſtung by Tarantula's 5 by Dr. Tho. Cor- 
far ee pill Tranſ. N“ 83. p. 4066. 


JN the country of Otranto, where Tarantula's are very nu- 
merous, a certain perſon, fancying himſelf ſtung by a Ta- 
rantula, ſhewed a ſmall ſpeck in his neck, about which, in a 
little time, ſome pimples * out full of a ſerous humour, 
and in a few hours after, he was very much afflicted with vio- 
lent ſymptoms, as ſyncope's, great agitations, giddineſs of the 
head, and vomiting, but without any inclination to dance, or 
deſire of having any muſical inſtruments; he died in a miſera- 
ble condition in two days: All thoſe who fancy themſelves 
bitten by Taranzula's, are generally young wanton girls, called 
by the Falian writers Dolci di Sale, who by ſome particular 
indiſpofition falling into this melancholly madneſs, perſwade 
themſelves, according to the vulgar prejudice, to have been 
ſtung by a Tarantula: There is a terrible diſorder often ob- 
lerved in Calabria, and called Coccio maligno, it ariſes on the 
lurface of the body, in the form of a ſmall ſpeck, as big as a 
lupin; it cauſes ſome pain, and if it does not grow ſoon red, 
in 2 little time it infallibly kills ; it is commonly thought, that 
this diſorder only affects thoſe that have eaten < fleſh of ani- 
mals that die of themſelves; which opinion, might from expe- 
rience be ſhewn to be falſe : And thus it is very common, that 
ſuch ſtrange effects, whoſe true cauſe is unknown, are aſcribed 
to lych cauſes as are grounded on ſome vulgar prejudice, 
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Of the Baths at Aponum; by Mr. Dodington. Phil. Tran. 

| Ne 83. p. 4067. 

IV E miles from Padua are the waters called Aponenſi, 
from Aponum a town famous in anti ulty, and frequently 


mentioned by Zivy: The waters are actually very hot, and 
| ftinking, and yield a great deal of very fine ſalt, which the 
natives ordinarily uſe, and it is gathered in this manner; the 
natives, after ſun-ſet, ſtir pieces of wood in the water, and 
preſently the ſalt ſticks to them, and comes off in ſmall flakes, 
excceding white and very ſalt, this ſalt never loſes its favour; 
with this water the inhabitants waſh their walls white, which 
it does in a manner far exceeding lime; theſe walls retain their 
faltneſs only a few days, and afterwards become infipid, tho 
they ſweat forth a white excreſcence in thin and light flakes, 
Like nitre, for many years after; but the ſalt collected from the 
ſtones, gravel and earth, thro' which the rivulets that fall from 
thoſe baths, do run, is entirely inſipid, tho' it differ in no- 
thing as to form or colour from that which is gathered with 
wooden ſticks, | | 


An Inland Sea near Dantzick yielding in Summer 4 poiſonou; 
Subſtance; by Mr. Kirby. Phil. Tranſ. N“ 83. p. 4969. 


N EAR a ſmall village, called Tuckham, 2 + German 
miles from Dantzick, is an Inland Sea, made by the 
meeting of three rivulets, ſome ſprings from the adjoining hil- 
Jocks, and the deſcending rain and ſnow-water, of about 4 a Ger- 
man mile long and ; broad: The foil round about ſeems to be 
ſand mixt with clay; its ſhore is generally ſandy, as is alſo the 
bottom; its depth where deepeſt, four fathom, and generally 
in other places one or one and a half; it is ſtored with whole. 
ſome and delicate fiſh, as pearch, roach, eels, Cc. and famed 
for a ſmall' fiſh, much eſteemed there, and reſembling 2 
pearch, only not fo party-coloured, having a larger head, pro- 
rtionable to its body, called the Cole-pearch ; the water 15 
weet and wholeſome, only in the three ſummer months, 12. 
Fune, Fuly and Auguſt, it turns, during the dry weather, 
een in the middle, with a hairy effiareſcence ; which green 
fobftance, forced violently a- ſnore by the wind, and ſwallowed 
with the water by ary cattle, dog or poultry, cauſes certam 
and ſudden death; yet horſes are obſerved to be unhurt by 1, 
and the water that runs from it in the ſtreams is wholeſome. 
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Animadverſions on Mr. Newton's Theory of Light; by the 
RE. len. Gaſton Pardies. Phil. Tranſ. N* 84. p. 4087. 
Tranſuted from the Latin. 

TT ſeems a thing extraordinary that light, according to the 
learned author, ſhould conſiſt of almoit an infinite number 

of rays, which have a natural diſpoſition of exhibiting and re- 
taining their own proper colours, and are fitted in a certain 
and peculiar manner to be refracted, ſome in a greater and 
others in a leſs degree; and that theſe rays, which, while ro- 
miſcuouſly blended together, in open day-light, are undiſtin- 
guiſhable, and exhibit a white colour, ſhould notwithſtandi 

in refraction have rays of one colour ſeparated from thoſe ot 

all others, and thus ſeparated, appear in their proper and na- 

tive colours; and that ſuch bodics ſhould appear of a certain 
colour, for inſtance, red, which are fit to reflect or tranſmit 
rays of that colour only. 

This extraordinary hypotheſis, which overturns the whole 
baſis of dioptricks and - renders uſcleſs the practice hitherto 
known, is entirely founded on the experiment of the priſm, in 
which rays entring into a darkened room thro' a hole in the 
window, and then falling on a wall, or received on a paper, 
did not form a round figure, as he expected according to the 
received rules of refraction, but appeared extended into an 
oblong form; whence he concluded, that this oblong figure 
was owing to the different refrangibility of the rays of light. 

But according to F. Pardies the figure of the rays ſhould be 
oblong and not round, even by the commonly received laws of 
dioptricks ; for ſince rays proceeding from oppoſite parts of the 
lolar diſk are variouſly inclined to the priſm in their paſſage, 
they ſhould likewiſe be variouſly refracted; as when the incli- 
nation of ſome rays is at leaſt 30“ greater than that of others, 
their refraction muſt alſo be proportionably greater: There- 
fore oppoſite rays emerging from the ſecond ſurface of the 
priſm . become more diverging, than if they had proceeded 
without any, or at leaſt with an equable refraction: The re- 
fraction of the rays happens only towards thoſe parts, which 
may be ſuppoſed to be in planes perpendicular to the axis of 
the priſm, for there is no inequality of refraction towards 
thoſe parts, which are ſuppoſed to be in planes parallel to 
the axis, as may be caſil 1 for the two ſurfaces 
ot a priſm may be confidered as parallel, with reſpe& to the 


lination of the axis, fince they are both parallel to it, and 4 
refraction 
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refraction thro' two parallel plane ſurfaces is held for none, 
becauſe, by as much as a ray is refracted one way by the firſt 
ſurface, by ſo much is it refracted by the ſecond the contrary 
way; therefore ſince the rays of the ſun tranſmitted from 1 
hole thro! a priſm are not refracted on the fides, they proceed 
as if no priſm at all ſtood in their way, he means, if we regard 
only thelaterd! divarication, but when the ſame rays on the ſu 
rior and inferior parts, are ſome more, or ſome leſs refracted, as 
being inequally inclined, their divergency mult be greater, and 
conſequently the rays muſt be extended into an oblong figure; 
And it a proper calculation were made, he doubts not, but ay 
the lateral rays were found of a breadth that ſubtended an 
arch of 31', which anſwers to the ſun's diameter, fo likewiſe 
the length of the image which ſubtended 2 49' would corre: 
pond with the ſame * after the unequal refractions; 
and ſuppoſing a priſm A B C Fig. 8 Plate X. whoſe angle A is 
60", anda ray DE making with the perpendicular EH an 
angle of 50*, after emerging in the line F G, it forms with 
the perpendicular FI an = of 76˙— 22'; but ſuppoſing ano- 
ther ray d E which forms with the perpendicular E H an angle 
of 29* 30”, after emerſion thro' the line 7g it conſtitutes with 
the perpendicular fi, an angle of 78745“; whence the tworays 
D E, and d E ſuppoſed to proceed from oppoſite parts of the ſolat 
diſk, and to form an angle of 30“, the ſame rays after emerfion 
in the lines Fg, fs diverge in ſuch a manner as to conſtitute 
an angle of 2® 22'; and if two other rays were aſſumed ap- 
proaching nearer the perpendicular EH, as ſuppoſe one of 
them form an angle of 29* 30“, and the other 297, theſe rays 
after emerſion would diverge ſtill more and conſtitute a greater 
angle, even ſometimes exceeding one of 3“; and befides, this 
diſtance between the refracted rays is further encreaſed, arifing 
from this, that the two rays DE, dE meeting in E, begin 
immediately to diverge and fall on two diſtant points of the fe- 
cond ſurface, vis. in Fand f: Wherefore, in 0 to render the 
calculation juſt, it is not ſufficient to ſubduct the diameter of 
the hole from the length of the image, for ſuppoſing the hole 
E indiviſible, yet a great hole would, as it were, be formed in 
the. ſecond ſurface of the priſm, vis. FV. | 
What the author calls the Experimentum Crucis ſeems like- 
wiſe to agree with the commonly received laws of refraction, 
for, as was juſt now ſhewn, the rays of the ſun, which p 
ptoaching and converging form an angle of 30“, do afterwards, 


coming out behind an indiviſible hole, diverge into an angle of : 
| or 3 5 
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or ze; wherefore it is not to be wondered at, if theſe rays 
falling ſeverally on a ſecond priſm, and having a very ſmall hole 
in it, be unequally refracted, ſeeing their inclination is une- 

ual; nor does it alter the caſe, that theſe rays are raiſed or 
depreſſed by the converſion of the firſt priſm, while the ſecond 
remains immoveable, which yet cannot be done in all caſes, or 
that the firſt continuing immoveable, the ſecond be moved, that 
it may ſucceſſively receive the coloured rays of the whole 
image, and tranſmit them thro' its proper hole; for in either 
caſe it igneceſſary that the extreme rays, as the red and violet 


fall on The ſecond priſm under an unequal angle, and conſe- 
uently their — be une qual, and that of the violet be 
= greater. 


Since then there is an evident cauſe of that oblong figure of the 
rays, and ſuch a one as ariſes from the very nature of refraction, 
it ſeems needleſs to have recourſe to another hypotheſis, or 
admit of that different refrangibility of rays. 

His notion of colours flows extremely well from his foregoing 
hypotheſis, yet it is not without its difficulties, for when he 
ſays, that the ſeveral rays being promiſcuouſly blended together, 
yield no colour but rather appcar white, this does not ſeem 
conformable to the ſeveral phznomena; for certainly the ſame 
variations that are ſeen in the mixture of divers bodies of diffe- 
rent colours, are alſo obſerved in the mixture of different rays 
of different colours; and he himſelf has well obſerved, that as 
4 green colour ariſes from a yellow and blue body, fo likewiſe 
a green colour is produced from a yellow and blue ray; where- 
fore if the ſeveral rays of the ſeveral colours ſhould be blend- 
ed together, according to that hypotheſis it is neceſſary that 
that colour ſhould appear, which in reality diſcovers itſelf 
upon mixing together the ſeveral ſorts of painters colours, as 
red, yellow, blue, purple, Sc. which produce not a white but 
an obſcure ſated colour, and conſequently ordinary light would 
appear of the like colour, as being an aggregate of all ſorts of 
colours. 

Nothing can be more ingenious than his ſolution of 
Dr. Hook's experiment, in 8 are two different liquors, the 
one red, the other blue, and each a- part tranſparent, yet when 
mixed together they become opake, which the illuſtrious au- 
thor thus explains, that one liquor is diſpoſed to tranſmit red 
rays only, the other only yellow, whence both being mixed 
together they will tranſmit none: But it ſhould ſeem that the 

Vor. I, Aa a like 
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like perry ſhould ariſe from the mixture of any other liquors 
of different colours, which yet is far from being true. 


The preceeding Ammadverfions — by Mr. Newton, 
Phil. Tranſ. N“ 84. p. 4091 · Yranfiated from the Latin. 


18 Pardies is of opinion that the length of the ſolar image 


roduced by the refraction of the priſm requires no other 
cauſe to account for it than the different incidence of the rays 
from oppoſite parts of the ſun's diſk, and that conſequitely 
that length of the image does not prove a different refrangibi- 
ty of the different rays; and to confirm this, he produces a 
caſe, in which from a different incidence of zo the difference 
of refraction may be 223 or ſomething greater, as Mr. NM. 
ton's experiment requires. But the Rev. Father is under 3 
miſtake, for he has made jthe refractions from the different 
parts of the priſm to be as unequal as poſſible, whereas the au- 
thor in his experiments and calculations upon them uſed equal 
refractions. Suppoſe ABC Fig. 1. Pl. XI. a ſection of a priſm 
perpendicular to its axis, FL and K G two rays croſſing each 
other in x the middle of the hole, and falling on that priſm 
at & and L, and let them be refracted into G Fr and L and 
again into HI and ; and fince Mr. Newron ſuppoſed the 
refractions in the fide A C to be nearly equal to the refrattions 
in the fide BC; if AC and BC be equal, the inclination of 
the rays G H and Ln to the baſe of the priſm will be fimilar, 
and conſequently the angle CLN = the angle C H G, and the 
angle CM L = the angle CGH; wherefore the refraCtions in 
G and m will be likewiſe. equal, as alſo in L and H; and 
therefore the angle KG A = the angle Amn B, and the angle 
FLA = the angle BHI, and conſequently the inclination of 
the refracted rays HI and m1 will be the ſame with that of 
the incident rays FL and K G: Let therefore the angle FAR 
of 30” be equal to the ſun's diameter, the angle comprehendet 
between Hl and mn will be alſo of 30', providing the rays FL 
and K G be equally refrangible ; but by trial that angle was 
found about 2 49 conſtituted by the ray H I exhibiting the 
extreme violet colour, and by the ray n, yielding a blue; 
and conſequently theſe rays were differently refrangible, c 
the refractions were neceſſarily produced according to the ume 
qual ratio of the fines of incidence and refraction. 
The Rev. Father further adds, that to make à juſt calcula- 
tion it is nat ſufficient to ſubſtract the diameter of — 
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from the length of the image on the paper, ſince, if we ſup- 
pole the hole to be indiviſible, yet there would be formed as 
it were a broad hole in the poſterior ſurface of the priſm ; Not- 
withſtanding this, Mr. Newton thinks that the beta kon, of rays 
croſſing each other both in the anterior and poſterior ſurfaces 
of the priſnFnay be juſtly calculated from his pep ; bur 
if the caſe were otherwiſe, the breadth of the hole in the po- 
ſterior ſurface would not cauſe a miſtake of two ſeconds, and 
in practice ſuch niceties may be overlooked. 

And what the Rev. Father contends, is not inconſiſtent with 
the Experimentum Crucis, viz. that the unequal refraRions 
of rays endued with different colours were produced by une- 
qual incidences; for tranſmitting rays thro* two very ſmall 
immoveable holes and at a diſtance from each other, the inci- 
dences, as Mr. Newton made the experiment, were intirely 
equal, and yet the refractions were manifeſtly unequal. 8 

It is objected to the theory of colours, that powders mixt 
of divers colours exhibit an obſcure and duſky colour and not a 
white one; according to Mr. Newton, white, black and all 
the intermediate duſky colours, which may be compounded of 
mixtures of white and black, do not differ as to their ſpecie 
but as to their quantity of une and ſceing in the mixing of 
painters colours, each E cle reflects only its own proper 
colour, and conſequently the greateſt part of the incident light 
is ſuppreſſed — retained; the reflected light will become 
obſcure, and as it were mixed with darkneſs, ſo that it will 
exbibit a duſky colour and not an intenſe whiteneſs. 

Again it is objected, that an opacity ſhould equally ariſe 
from a mixture of any liquors of different colours in the fame 
veſſel, as from the | ho, BE, contained in different veſſels, 
which he ſays is falſe ; but there is no conſequence in this, as 
Mr. Newton obſerves, for many liquors act mutually on cach 
other, and acquire a new texture of parts, whence they may 
became opake, diaphanous, or of various colours, in no man- 
ner owing to the. colours of the compound ; and on that ac- 
count ſych experiments are not ſo very proper to draw conclu- 
ſions from them; and let it be obſerved that liquors of ſated 
and intenſe colours are requifite in this experiment, which 
tranſmit very few rays but thoſe of their own colours, ſuch as 
rarely occur, as will be ſeen by illuminating liquors with the 
different colours of the priſm in a darkened room ; for few will 

taund appearing diaphanous enough in their own proper 
colours, and opake in choſe of other bodies; beſides it is proper 
Aa 2 2 that 
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that the colours nſed be oppoſite, ſuch as he takes red and blue 
to be; yellow and violet, or green, and that purple which comes 
near to ſcarlet; and ref ſome of theſe liguols mixed tope. 
ther, whoſe tinging parts do not coaleſce, will become more 
vpake ; but the experiment is plainer in liquors a-part, which, 
as well as the phænomena of the is, the tincture of Lignun 
Nephriticum and other natural bodies, was advanced to illu- 
ſtrate not prove this dottrine. 

He takes in a friendly part F. Pardies's liberty in calling his 
theory an hypotheſis, ſeeing he was not acquainted with it: 
But the author's deſign was quite different, for it ſeems to 
contain nothing other than certain properties of light, which 
once diſcovered may be eaſily proved, and which if he did not 
take to be true, he would rather have them reje&ed as vain 
8 ſpeculation than acknowledged even as an hypo- 
the fis. 


Of a Stone found in the Bladder of a Dog, and another 
faſtened to the Back- bone of @ Horſe, Phil. Tranſ. N“ 84 
P- 4094. 

T H E dog was a ſpaniel, two palms and a half high, and an 

excellent ſetter for quails, he would burſt, rather than 
make urine or dung in the place he was kept; by reaſon of his 
aptneſs to bite, he was cut at five years old, and two years after 
that he began to make urine with much difficulty; but as ſoon 
as he was let looſe, he would run preſently into the garden 
and fall to eating of pellitory of the wall, and fig-leaves, 
which Matthiclus and others obſerve to provoke urine and 
cleanſe the reins : This diſorder continued upon him for five 
ears together, ſometimes with that violence, that his maſter 
had him ſyringed and anointed with oil of ſcorpions, together 
with other remedies to relieve the poor creature; at length be 
died at 12 years old, and there was found in his bladder, upon 
opening him, a ſtone weighing an ounce; of an irregular 
figure, and white, yet here and there ſome reddiſh ſpecks; 
and in the bottom of the bladder was found'a great cal of 

{mall white grave], and in the mouth of the Uyerhy4 a fone 

as big as a great pine · kernel, white and tender; the reſt of the 

body was a ſwelled. 

he other ſtone, that was faſtened to the back-bone of 3 
Spaniſo 1 „about 13 or 14 years old, was extraordioary 
big, an weighed four pounds, was of a roundiſh figure, 4 


little flatted, its longeſt diameter being five inches, — 
or 


5 _ _ TY . Www ws 


* or Ga” oy, WW oF F 


—_ — * — 


——_—_— 


=» %* 


a a y_  — 


RoYAL SOCIETY. 369 


ſhorteſt four, it was of an olive colour, but a little inclining to 
a brown, with red ſpecks, reſembling coagulated blood, and 
radiated circularly with black and white veins and waves; but 
the reſt of it ſo delicately poliſhed, that it reflected the images 
of the objects about it; it was wrapped up in a membrane 
fall of fat, and faſtened at both ends to the back - bone, over 
againſt the kidneys ; tho' the horſe had been dead 12 hours 
and quite cold before he was opened, yet the ſtone was ſtill 
very. warm, and retained a confiderable heat for fix hours af. 
ter 1t was taken out. 


The genuine Method of Examining the Theory of Light and 
Colours; by Mr. Newton. Phil. Tranſ. N“ 85. p. 5004. 


T cannot be thought effectual for determining truth, to ex- 
amine the —— ways, by which phænomena may be ex- 
plained, unleſs where there can be a perfect enumeration of 
all thole ways: The proper method, for inquiring into the 
properties of things, is, to deduce them from experiments; 
and the truth of this theory of light and colours was made out, 
not by inferring it was thus, becauſe not otherwiſe ; that 1s, not 
by deducing it only from a computation of contrary ſuppoſi- 
tions, but by deriving it from ex eriments concluding poſi- 
tively and directly: The method therefore of examining it is, 
to confider, whether the experiments do prove thoſe parts of 
the theory, to which they are applied; or to proſecute other 
experiments which the theory may ſuggeſt for its examination z 
and this ſhould be done in a due — the laws of refrac- 
tion being firſt thoroughly enquired into, before 
colours be taken into conſideration; and it m 
to proceed according to the following queries: N 
1. Whether rays, that are alilze incident ot he ſame medi- 
um, have unequal refractions; and how great the inequalities 

of their refractions at any incidence? 
2+ What is the law according to which each ray is more or 
lels refrated ; whether the ſame ray be ever refracted accord- 
ing to the ſame ratio of the fines of incidence and refraction ; 
and different rays, according to different ratio's, or the refrac- 
tion of each ray be greater or leſs without any certain rule; 
that is, whether each ray have a certain degree of reſtangibility, 
according to which it is refracted, or if refracted without that 
regularity ? | 
3. Whether rays endued with particular degrees of refran- 
gibility, when by any means ſeparated, have e co- 
ours 
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lours conſtantly belonging to them, viz. the leaſt refrangible, 
ſcarlet; the moſt —— deep violet; the middle, ſea- 
green; and others, other colours? and on the contrary ; 

4- Whether the colour of any fort of rays a-part may be 

| y 

changed by refraction? : 

5. Whether colours by coaleſcing do really change one ano. 
ther to produce a new colour, or produce it by mixing only? 


6. Whether a due mixture of rays, endued with all variety of 


colours, produces light perfectly like that of the ſun, having 
all the ſame properties and exhibiting the ſame phænomena. 

7. Whether the component colours of each mixture be 
really changed, or be only ſeparated, when various colours are 
again produced from that mixture by refraction ? 

8. Whether there be any other colours produced by refrac- 
tion than ſuch as ought to reſult from the colours belonging to 
the differently refrangible rays, by their being ſeparated or 
mixed by that refraction? oy 
- To determine by experiments theſe and ſuch like queries, 
which comprehend the theory, ſeems the molt proper and di- 
rect way to a concluſion; and therefore it were to be withed, 
that all objections were laid afide, taken from hypotheſis, or 
any other heads, than theſe two, vis. of ſhewing the inſuffici- 
ency of experiments to determine theſe queries, or prove any 
other, parts of the theory, by aſſigning the defects in the con- 
cluſion drawn from them; or of producing other experiments 
directly contradictory to them; for if the experiments, which 
are uſed, be defective, it cannot be difficult to ſhew the de- 

fects; but if valid, then by proving the theory they mult ren- 
der all objections invalid. 


A Communication between the Ductus Thoracicus and the 
inferior Vena Cava; 2 M. Pecquet, with remarks by 
Dr. Needham. Phil. Tranſ. N“ 85. p. 5007. 


T H E diſcovery of the Ductus Thoracicus by M. Pecquet 
did not ſeeni ſufficient to clear up all the difficulties re. 
lating to ſanguification: It might be ſaid among other things, 
that there appears no reaſon why nature ſhould carry the 
blood into the ſubclavian veins, and thence make it deſcend 
by the trunk of the Vena Cava (a) unleſs it be to prevent 5 
chyle from entring all at once, and altogether pure, into t p 
heart, and that the mixture which is made of the chyle wit 

the blood might diſpoſe it by a kind of fermentation the 


more eaſily to receive the character of the blood in the _ F 
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and that this might be more conveniently done, the Ductus 
Jhoracicws is inſerted into that trunk of the Vena Cava which 
aſtends to the heart, becauſe this way is ſhorter and 2 
favourable to this commixture. It might alſo be obj 5 


that ſuppoſing this commixture were of importance, tho 


Ductus Thoracicas ſhould communicate with the inferior 
trunk of the Jena Cava, as well as with the ſuperior, to 
the end, that one half of the chyle being mixed with the 
blood that comes from above, and the other half with the 
blood that comes from below, (6) it might the more cafily 
be altered by this commixture; and this objection ſeemed the 
more rational, becauſe it being very likely that the blood, 
which returns from the parts, in which it has received ſome 
impreſſion in penetrating their pores, communicates to the 
chyle the fame diſpoſitions ; there was reaſon to deſire, that the 
blood which re-aſcends, might in ſome degree impreſs the 
iar character of the inferior parts, as that which comes 

om the upper parts impreſſes the character of theſe parts: 
(c) Add to this, that the blood which re-aſcends to the heart, 
muſt be more perfect than that which deſcends, becauſe it 
comes from being purified in the liver, ſpleen, and kidneys; ſo 
that it is capable to impart (d) good impreſſions to the chyle : 
(e) Laſtly, it might be faid, that, ſuppoſing it be neceſſary, 


that not only a proportion of the chyle paſs thro? the heart, but 


alſo, that all the chyle be conveyed thither, to be converted 
into blood, the ſmall orifices with which the Ductus Thoracicas 
opens into the ſubclavian veins, ſeem not to be large enough 
for that purpoſe (f): And the obſervations made on the Duftus 
1 horacscus in the body of a woman, did ſhew, that theſe diti- 
culties were well grounded; for, it has been found by ſeveral 
experiments made about this matter, that there aſcends at leaſt 
as much chyle thro' the trunk beneath the heart, as deſcends 
thro' that which is above it: The Ductus Thoracicus has been 
found to communicate not only with the left emulgent vein, 
but alſo with the two lumbary veins, which are inſerted into 
the ttunk of the inferior Vena Cavs, for upon injecting milk 
r the emulgent thro' the left lumbary vein, it was 
obſerved to come away thro the other lumbary: This _ 
riment having been ſeveral times repeated without being able 
to ſee the track, which was formerly obſerved under the Plew- 
Ya, (vid. Ne 25, Pp. 461.) a more eaſy and certain method of 
diſcovering this branch, than the uſual diſſection of the veſſels, 
was attempred ; () which was to inject into the trunk _—_ 
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Ductus Thoracicus a compoſition that might run into it hot, 
and upon cooling become ſolid enough, that the channels might 
be more eaſily traced; and this defign ſucceeded in part, for 
the compoſition filled the whole Ductus Thoracicus, and af. 
cended into the ſubclavian, but nothing paſſed into the chan. 
ne] that makes the communication ſought for, tho' the ambient 
parts were warmed by ſeveral injections of milk, that the com- 
poſition might not harden before it penetrated into all the 
channels;. it was allo attempted to 7 the fame compoſition 
thro' the lumbary that iſſues out of the trunk, if its valves 
would permit, but neither milk nor wind could enter: (7 ) By 
this injection, the figure and ſtructure of the Ductus Thorac: 
cus were diſtinctly ſeen, for it was found that the Ductus did 
aſcend into the right fide of the heart; retaining ſtill the ſame 
ſize, which was no more than +, of an inch, that afterwards it 
was enlarged to g of an inch in diameter, that in this enlarge- 
ment its tunicle on the right fide of the Vertebræ was as it 
were, pierced with four ſmall holes, at the diſtance of +, of 
an inch from each other, and all diſpoſed in a line; and into 
theſe holes the compoſition could not penetrate; that the 
Ductus, after reſuming its firſt fize, had two appendices 
faſhioned like ſacks; that there was a third appendix beneath 
the dilatation z that the firſt and higheſt appendix was of the 
form and bigneſs of a ſmall pea; that the third, which was 
beneath the dilatation, was like the ſecond, that they had a 
ſtreight orifice; and that the laſt was full of thick chyle, ſo 
ha the compoſition could not enter as it had done into the 
other, 

On all this Dr. Needham makes the . remarks, via 
Ca) that the reaſon for inſerting the trunk of the Ductus The 
racicus into one place alone, is as good as any that are afterwards 

iven to prove the contrary; for proofs of this nature are 4 
ſt, but looſe conjectures, the matter admitting of no other 
demonſtration than what is ocular. | 

(2) Till the lower inſertion be ſhewn, we muſt believe thit 
yature thought the fingle commixture of blood and chyle ſußß⸗ 
cient; and if there be any thing in the notion of smpreſſg 
Characters, it is more attributable to the lymph, ſee note 4. 

(c) That the blood which re- aſcends to the heart, 1s pure! 
than what deſcends from the head, Ec. is a notion that wi 
not eaſily be granted, neither can it be made out by expe! 
ment; for upon comparing the blood of the jugular vein uit 


that of the crural in a dog, there was no obſerrable difference 
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the ſecretions. made by the kidneys and liver, if they prove 
any thing, prove the n blood to be thicker than the 
deſcending, having loſt in thoſe places much of its Serum and. 
lixivial ſalts, = are the great inſtruments of attenuation ; 
but withal it is to be confidered, that the blood, which aſcends: 
from the heart to the head, loſes much of its excrementitious 
parts in the ſalival Fd noſtrils, and throat; there is alſo a 
great ſecretion made in the brain, which, whether it be of the 
pureſt and beſt ſpirits of the blood, ſo as to leave it depaupe- 
rated, or only of a nutritious Serum, ſuch as is made in all the 
ſolid parts, is hard to determine; only this may be ſaid with 
certainty, that the lymph does wholly exonerate itſelf into the 
ſubelavian and jugular veins, near the place where the chyle 
is diſcharged, by which. the chyle is Alus and its mixture 
with the blood facilitated; A. very phznomenon is a greater 
argument to prove, that the chyle does entirely enter by that 
paſſage, than any that can be produced on the other ſide; for 
we obſerve all the lymph, nat only of the liver and inteſtines, 
but alſo of the inferior parts, to pour itſelf into the Recepta- 
culum Chyli, and not into any of the inferior veins; and as 
the Zymphatics of the head, neck, and arms, meet with the 
chyle at the place of its entrance, ſo the ſame might have been 
done by the inferior Lymphatics had they any chyle to meet 
with there, the principal ule of the Lympha ſeeming to be, to 
ſerve the uſes 5 the chyle and its mixture with the blood. 
(4) What impreſſions are made on the blood by the liver, 
ſpleen, kidneys, Cc. is uncertain, but if there be any ſuch 
thing, the liver and kidneys do ſo readily diſcharge themſelves 
into the Vena Cava, that the impreſſions, be they what they 
will, are quickly conveyed to the kart, without any great di- 
minution of them: And whereas, the author makes mention 
of characters impreſſed. from parts; theſe, if there are any ſuch, 
may more juſtly be ſuppoſed to be conveyed in the ZLympha, 
which ſeems to be the reſult of a curious elaboration in thoſe 


erg f 
(e). What is ſufficient, and inſufficient, muſt be judged of 


by nature, and not by us; yet if we conſider the time ſpent in 
carrying the chyle up into the blood, it is caſy to believe, that 
a much greater quantity of liquor may be diſcharged by that 
Ductus, than is uſually pretended to. 
Y What theſe experiments are, Dr. Needham would be glad 
to know: But the experiment in No 2.5, was only a Lufus Nature 
found out by M. Pecquet only, becauſe neither he nor any one 
Vor. I. B b b cle 
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elſe have obſerved it ſince; whereas the lacteals, and the ways cf 
ordering them, are ſo well known, that if any ſuch thing were, 
it could not long be undiſcovered. 

(g) An injection into the lumbary vein, only proves the 
moſculation of the two lumbary veins with each other; which 
is acknowledged to be ſo in all the capillary veſſels of the ſame 
kind, viz. that veins communicate with veins, and arteries 
with arteries; but the queſtion here is, whether there be x 
paſſage from the Receptaculum Chyli to the lumbary vein, or 
to any other vein beſides the ſubclavian. 

(+) The injecting a liquor, which is apt to coagulate, into 
the Ductus Thoracicus, is needleſs and unprofitable in this 
inquiry, when there is both a more eaſy and demonſtratiye 
way; which is to open a oy at a convenient interval of time 
after feeding, and then tie a ligature on the Ductus Thoraticus 
near the ſubclavian, and the Recepraculum will continue full 
48 hours or longer; ſo that if there were any ſuch Ductus, it 
would in a quarter of the time empty the whole receptacle; 
whereas, upon a ligature the contrary is found, viz. that all 


the lacteals are fully diſtended, which is a demonſtration, that 


they have no other way of evacuation than by the Duttu 
T horacicus. 

(i) Dr. Needham approves of the other uſe of the coagulat- 
ing injection, tho' the ſame may be done by a ligature: How- 
ever, the event of M. Pecquet's experiment makes againlt the 
opinion of a new Ductus, and not for it. 


Some further Objections againſt the Theory of Light aid 
Colours; by F. Pardies. Phil. Tranſ. N“ 85. p. 5013. 
Tranſlated from the Latin. 


Pardies is of opinion, that the length of the image may 
be otherwiſe accounted for, than by the different refrangi- 
bility of the rays; for according to that hy potheſis, which Gi. 
maldi explains at large, and in which light is ſuppoſed to 


be a certain ſubſtance every rapidly moved, the rays may be 
ſome what diffuſed after their paflage and decuflation in the 
hole: Alſo in that other hypotheſis, in which light is made to 


move forwards by certain undulations of a ſubtile matter, as 
Dr. Hook explains it, colours may be accounted for by a certain 
diffuſion and expanſion of theſe undulations, made on the fides 
of the rays beyond the hole, by the influence and continuation 
of the ſubtile matter; ſo that theſe apparent colours are ſolely 


the effect of that communication of motion, which is diffuſed 
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laterally by the direct undulations: As, if the rays entring by 
the hole 4 Plate XI. Fig. 2. ſhould proceed towards b, the 
undulations ſhould indeed terminate directly, in regard of 
their direct and natural motion, at the right line a, yet not: 
withſtanding,” on account of the continuity of the matter, there 
is ſome communication of the motion towards the fides cc, 
where it becomes tremulous and undulatory ; and if colours 
be ſuppoſed to confiſt in that lateral undulation, all their phæ- 
nomena may be explained thus; as alſo the reaſon aſſigned, 
| why the breadth of the colours muſt be expanded beyond the 
3 of the rays themſelves. ; 

As to the Experimentum Crucis, F. Pardies does not in the 
leaſt doubt, but that the inclination of the incident rays was 
equal, fince the author expreſly affirms it; but he inſiſts, that 
that could not be — from the accan n en of it; ac- 
cording to which there are tue = and very diſtant holes, 
as alſo a priſm near th Zr hole in the window, thro' which 
the coloured rays eſcape, and fall on the other diſtant hole; 
and it is added, the firſt priſm was turned round its axis, to 
make all the rays fall ſucceſſively on the ſecond hole; now the 
inclination of the rays, which tall on the ſecond hole, muſt 
neceflarily be changed in this caſe ; and F. Pardies hinted, that 
it would be the ſame thing, whether the ſecond hole were 
raiſed or depreſſed, for the rays to fall ſucceſſively upon it, 
while the firſt priſm was immoveable, or whether, the ſecond 
hole being immoveable, the firſt priſm were turned round, 
that ſo the ſame image might change its fite, and all its parts 
Nm fall on the ſecond hole; but doubtleſs the ſagacious 
Newton uſed other precautions. 

F. Pardies declares himſelf fatisfied with the ſolutions to his 
objections about colours; and adds, that his calling his theor 
an hypotheſis was entirely without deſign, as taking up wit 
the firſt appellation that occurred to him; wherefore he begs 
that it may not be thought to be done out of any diſreſpect. 


The Anſwer to the foregaing Objections; by Ar. Newton. 
Phil. Tranſ. No 85. 2 — Tranſlated gem the Latin. 
0 NE is at a loſs to determine, whether, in theſe obſerva- 
LZ tons of the Rev. E. Pardies, there appear more of huma- 
nity and candour, in allowing Anſevers their due weight, or of 
penetration and genius, in ſtarting Ohjjections; at leaſt, it is cer- 
an, that theſe are very neceſſary qualifications in the reſearch 
of truth. But — * aſſerts, that * 
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of the coloured image may be accounted for, without having 
recourſe to the different refrangibility of the-rays of light; « 
ſuppoſe, by the hypotheſis of F. Grimaldi, vis. by a diffuſion 
of light, which is ſuppoſed to be a certain ſubſtance put into 
very rapid motion, or according to Dr. Hook, by a diffuſion and 
expanſion of an undulatory motion; which, being produced in 
the Ather by lucid bodies, is propagated every way; and to 
theſe may be added Des Cartes's hypotheſis, in which a ſimilar 
diffuſion of Conatus, or preſſion of the globules may be ima 
gined, after the ſame manner as in accounting for the tails of 
comets; and the ſame diffuſion or expanſion may be deviſed 
according to any other hypotheſis, in which light is ſuppoledto 
be a power, action, quality, or certain ſubſtance emitted from 
all the parts of luminous bodies, 

In anſwer to this, Mr. Newron obſerves, that his doQtine of 
re fraction and colours, conſiſted only in certain properties of 
light, without regarding any hypotheſes, by which theſe pro- 
perties might be explained; for the ſureſt and beſt method of 
philoſophizing ſeems to be, firſt, to inquire diligently into the 
—— of things, and to eſtabliſh theſe properties by expert 
ments; and in the next place, to proceed more ſlowly to hypo 
theſes for their explication ; for hypotheſes ſhould be ſubſer. 
vient in explaining, and not in determining the properties of 
things, except ſo far as they may furniſh experiments; for it 
the poſſibility of hypotheſes is to be the ſtandard of the truth 
and reality of things, all certainty muſt in that caſe be baniſt- 
ed from the world, fince an infinite number of hypotheſes may 
be deviſed, which ſhall ſcem to ſupply new difficulties ; where- 
fore it was here thought neceſſary to intirely lay them aſide, a 
Foreign to the purpoſe, that the force of the objection ſhould 
be abſtratly conſidered, and that the anſwer might be more 
full and general. . 

Therefore by light, Mr. Newton underſtands, any being, cr 


power of a being, (whether we ſuppoſe it a ſubſtance, or a 


ower, action, or quality thereof) which, proceeding direRly 
* a lucid body, is apt to excite viſion; and by the rays of 
light, its leaſt, or indefinitely ſmall parts, which are indepen. 
dent of each other, ſuch as are thoſe rays, emitted by lucid 
bodies, either at once or ſucceſſively in right lines; for as well 
the collateral as the ſucceffive parts — light are indeper- 
dent, fince ſame of the parts may be intercepted without the 
others, and be ſeparately reflected or retracted towards diff 


rent quarters; this being premiſed, the whole force of the 
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object ion lies in this, that colours may be lengthened aut by 
ſome certain diffuſion of light beyond the hole, which diffuſion 
does not ariſe from the une qual refraction of the different rays, 
or independent parts of light. f 

But that the length of the image ariſes ſolely from the diffe- 
rent refrangibility of the rays was already proved, and to Con- 
firm the 5 the Experimontum Crucis was added, which 
is now explained by a ſcheme, wiz. let BC Fig. 3. Pl. XI. be the 
anterior board, and cloſe before it, let the priſm A be fixed, let 


D E be the other board, at the diſtance, ſuppoſe of 12 foot, and 


cloſe behind it the other priſm F; and let holes be made in the 
boards at and y in ſuch a manner, that ſome of the light re- 
fracted by the anterior priſm may paſs thro' both holes to the 
ſecond priſm, and be there refracted a ſecond time; now let 
the anterior priſm be turned round its axis with a reciprocal 
motion, and the colours falling on the poſterior board D E will 
be raiſed and depreſſed by turns, and thus the ſeveral colours 
may be at pleaſure made to paſs ſucceſſively thro' the hole y to 
the poſterior priſm, while all the other colours tall on the 
board; and rays of different colours will be obſerved to be dif- 
ferently refracted in the poſterior priſm, as will at Ape from 
their falling on different parts of the wall or obſtacle GH at 
the diſtance of ſame feet from it; ſuppoſe, the violet rays re- 
trated to H, the red to G, and the intermediate rays to inter- 
mediate parts; and yet on account of the determinate poſition 
of the holes, the incidenge of the rays of each colour thro' both 
muſt be fimilar, and thus it appears by meaſuring, that rays of 
different colours have different laws of refractions: But F. Par. 
diess doubt ſeems to ariſe from his placing the firſt priſm A 
behind the board B C, and thus turning it round its axis, it is 
probable that the inclination of the rays intercepted between 
the holes was changed on account of the intermediate refrac- 
tion ; but by the deſcription, the firſt board ſhould be placed be- 
hind the priſm, that the rays might lie in a ſtrait line be- 
tween the — as appears from the words, I roa 70 boards, 
and placed one of them cloſe behind the priſm at the window, 
and 10 much was hinted in doing the experiment. It may be 
oblerved over and above, that in this experiment the coloured 
light is much leſs diffuſed and leſs divergent by the refraction 
of the ſecond priſm, than when it is white, ſo that the image 
1s almoſt —— at G or H, eſpecially if the priſms be paral- 
lel, and their angles in a contrary poſition, as in the figure; 
belides, if the diameter of the hole y be equal to the * 
ö 0 
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of the colours, the coloured light will not be diffuſed lenpth. 


wiſe, but the image formed by any colour at G or H will be 
entirely circular, ſuppoſing the holes to be circular, and the 
re fraction of the poſterior priſm not to exceed that of the ante- 
rior, as alſo, the rays to be nearly perpendicular to the obſta- 
cle; which proves, that the Jin, treated of above, docs 
not ariſe from the influence or continuity of the undulating mat- 
ter, or matter put into a ſwift motion, or any ſuch like cauſes, 
but from a certain law of refraction for each ſpecies of rays; 
why the image is in one caſe circular, and in others a little 
oblong, and how the diffuſion of light lengthwiſe may in any 
caſe be diminiſhed at pleaſure, is left to the determination of 
geometricians, and to experience. 

After that the properties of light ſhall by theſe and the like 
experiments have been ſufficiently made out, by confidering its 
rays either as collateral or ſucceſſive parts, which are found to 
be diſtinct from their independance on each other; from theſe 
38 a judgment is to be formed of the ſeveral different 

ypotheſes, and ſuch as are inconſiſtent therewith to be rejeR- 
ed; but it is a very eaſy thing to fit hypotheſes to the preſent 
doctrine, for if any one would ſet up as an advocate for the 
Carteſian hypotheſis, he need only ſay, that the globules are 
unequal, or that ſome preſſions of the globules are ſtronger 
than others, whence they become variouſly refrangible, and apt 
fo excite the ſenſation of different colours; and thus again, 
according to Dr. Hook's hypotheſis, ſome undulations of the 
Ather are larger or thicker than others, c. But this ſeems to 
be the abſolutely neceſſary law and condition in all hypotheſes, 
viz, that natural bodies be ſuppoſed to conſiſt of innumerable 
corpuſcles connected together, and that from the different cor- 
puſcles of ſhining bodies, or the different parts of the ſame 


corpuſcle (as they happen to differ in motion, figure, magnl- 


tude, or other qualities) unequal preſſions, motions, or moved 
corpuſcles be on all ſides coded through the ther, of 
whole confuſed mixture light may be ſuppoſed to conſiſt; and 
nothing can be harſher in theſe dickeren hypotheſes than the 
contrary ſuppoſition: As to that aperture or dilatation of the 
light, which F. Pardies ſuppoſes to reſemble a hole, in the 
poſterior ſurface of the priſm, it is ſufficient that the error 
ariſing thence be very inconſiderable, if any at all; but if the 
calculation be made preciſely according to obſervations, the er 
ror will vaniſh, for ſabduQing the diameter of the hole from the 


length of the image, that length will remain, which the image 


would 
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would have, providing the hole before the priſm were indiviſi- 
ble, notwithſtanding the dilatation of the light in the poſterior 
ſurface of the priſm, as is eaſily ſhewn: Again all the reſt is 
determined from that given length of the image, and its diſ- 
tance from the indiviſible hole, as alſo from the poſition and 
figure of the priſm ; and beſides from the inclination of the in- 
cident rays, and from the angle, which the refracted rays 
tending to the middle of the image conſtitute with thoſe that 
are incident from the ſun's centre: And the ſame data that de- 
termine the refractions and poſitions of the rays are ſuſſicient 
for an accurate calculation of theſe refractions; yet the thin 

ſeems not to be of ſo great importance as to be much — 

That the Rev. Father ſhould give this doctrine the appella- 
tion of hypotheſis, Mr. Newron is perſuaded was owing to 
nothing more than his uſing the firſt term that occurred to 
him, it being the cuſtom to denominate all philoſophical \ pe- 
| culations, hypotheſes; and he declares that the reaſon of his 

excepting againſt it was to prevent the prevailing of a term, 
that arr: be of prejudice to all true philoſophers. 

F. Pardies, upon this anſwer, declared himſelf ſatisfied with 
the ſolutions to his objections, that his ſcruple as to the Zxpe- 
rimentum Crucis was entirely removed, and that he now plainly 
underſtood that experiment by the figure, 


The Cauſe of the Suſpenſion of Mercury at an unuſual Height ; 
1 M. Huygens. Phil. Tranſ. N“ 86. p. _ gu; 


9 * experiment is briefly this; that a tube filled with 
mercury in the Torricellian way, and before inverſion 

rfectly purged of air, does, when inverted, remain top- 
ull, even to the height of 75 inches: M. Huygens, to render 
2 probable cauſe of this ſtrange effect, conceives, that, befides 
the pteſſure of the air, which keeps the mercury ſuſpended at 
about the height of 27 inches, there is beſides another preſ- 
lure, ſtronger than that, of a ſubtiler matter than air, which 
eaſily penetrates glaſs, water, quickſilver, and other bodies, 
which are impenetrable to air; and this preſſure being ſuper- 
added to that of the air, is capable of 12 the 55 inches 
of mercury, and poſſibly more, as long as it only exerts its 
force againſt the lower ſurface, or againſt that of the mercury, 
in which the open end of the tube ſtands ; but as ſoon as it can 
exert itſelf allo on the other fide, which happens when upon 
ſtriking againſt the tube, or — into it a ſmall bubble of 
ar, you give way to this matter to begin to act, its prefſure 
becomes 
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becomes equal on both ſides, ſo that there is only the pref: 
ſure of the air, which-ſuſtains the mercury at the ordinary 
height of 2) inches: If you aſk, why the quickfilver in the 


tube does not feel the preſſure of this matter, even whilſt that 


veſſel is yet full, ſince M. Huygens ſuppoſes, that it piercey 
without difficulty as well the glaſs as the mercury, &c. and why 
the particles of this matter do not join together and begin the 
preflure, in regard they paſs freely thro the whole extent of 
the mercury, and that the glaſs does not hinder their commu. 
nication with thoſe that are without? To remove this difficul. 
ty, which according to M. Huygens himſelf is very great, he 
anſwers, that tho' the parts of the ſubtile matter, do find a 
* between the parts of the glaſs, quickſilver, c. yet not 

fficiently large for many to pals together, nor to move there 
with that force requiſite to ſeparate the parts of the quickfi- 
ver, that have ſome connection together; and this ſame con- 
nection, according to him, is the cauſe, that tho on the fide of 
the inner ſurface of the glaſs, which touches the ſuſpended 
mercury, many of its parts be preſſed by the particles of this 
matter ; yet there being alſo a great number of them that fee] 
no preſſure, by reaſon of the parts of the glaſs, behind which 
they are placed, they ſuſtain each other, and remain all fuf- 
pended, becauſe the preſſure on the ſurface of the quickfilver 
contiguous to the Ja is much leſs than on that below, which 
is all expoſed to the action of that matter which produces this 
ſecond preſſure. | 
The ingenious author of this ſolution owns, that it does not 
ſo fully ſatisfy him, as. not to leave ſome ſcruple behind; but 
then he adds, that that hinders not his being well aſſured of 
that new preſſure, which he ſuppoſes beſides that of the alt, 
on account as well of the experiment already alledged, as of 
two others to this effect. 

Firſt, when two plates of metal or marble, whoſe ſurfaces 
are perſectly plane, are laid on each other, they ſtick ſo cloſe 
together, that the uppermoſt being raiſed, the undermoſt is 


| raiſed too; and the cauſe of this is juſtly aſcribed to the pref 


ſure of the air againſt their two external ſurfaces: Upon tak- 
ing two plates, each of them an inch ſquare, and of that ſub 
ſtance, of which anciently looking-glaſſes were made, and be- 
ing laid on each other, the uppermoſt does not only ſuſtain the 
—— but ſometimes alſothree pounds of lead faſtened to it, à 

thus remain joined as long as you pleaſe; upon ſuſpending 


them thus in a receiver, and exhauſting the air to that on” 
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that there remained not ſufficient to ſuſtain by its preſſure an 
inch of water, yet the plates were not disjoined ; he adds, he 
made the ſame experiment by putting ſpirit of wine between 
the two plates, and he found that in the exhauſted receiver, 
they ſuſtained, (without being disjoined) the fame weight, they 
did when it-was full of air; and this, he thinks, ſhews clearly 
enough, that there remains ſtill in the receiver a preflure great 
enough, after that of the air is removed. 

The ſecond experiment is to this purpoſe, that whereas the 
running of water in a ſyphon of jo — legs ariſes from the 
weight of the atmoſphere, which preſſing on the water of the 
veſſel makes it riſe in the ſyphon, while it deſcends by its on 
weight on the other fide ; M. Huygens found a means to make 
the water of the {yphon run, after the receiver was exhauſted, 
which accordingly it did, as in the external air; the ſhorteſt of 
the legs of the bes was eight inches long, and its aperture, 
two lines. F 

And this he takes for a further confirmation of his ſuppoſi- 
tion of a prefſure in this matter more ſubtile than air; to 
which he adds, that if the degree of the force of this prefſure 
be enquired into, vis. by purſuing the experiment with tubes 
full Maney, and longer than thoſe employed by Mr: Boyle, 
it will perhaps be 9291 that this force is great enough to 
cauſe the union of the parts of glaſs and other bodies, which 
hold too well together, not to be conjoined but by their conti- 
guity and reſt, as Des Cartes would have it. 


The Fructure of the Lungs; by Mr. J. Templer. Phil. 
Tranſ. N“ 86. p. 5031. 


H E lungs appear to conſiſt of a number of veſicles com- 
plicated with blood - veſſels; for upon blowing into the 
Aſpera Arteria of fowls, the continuation of many veſicles 
was obſerved, to be extended from the Bronchie thro' the A- 
domen to the Anus, which ſeems to be the cauſe of the conſtant 
motion of the Anus in fowls, the air having ingreſs and egreſs 
there, and that alſo to be the reaſon why the Auus's of fowls in 
malignant diſtempers are a plied to draw infection out of the 
body; and this ſtructure of the langs ſeemed to be confirmed 
by blowing into the Aſpera Arteria of LE after cut- 
ung off part ot the exterior membrane of one lobe of the lungs; 
or they were found to riſe with unequal protuberances, not 
unlike bladders ; but the following experiment hath very much 
ſhaken that conjecture; for making a ligature about a dog's 
Vor. I. be . neck, 
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neck, and opening both the jugular veins with a pretty large 
oritice, he was let bleed to death; immediately upon opening 
the Thorax, and tying the Vena Cava, with all the paſſage 
from the left ventricle of the heart, or its auricle, the lungs 
with the heart and Aſpera Arteria were entirely cut out; and 
having fitted a ſyphon to the Apera Arteria, and faſtening it 
with a ſtrong binding of packthread, the lungs were blown up, 
and fitting a cork to the end of the ſyphon, they were hung in a 
chimney to dry; in a quarter of an hour they ſubfided about 
a ſixth part, but continuing to blow them up as they ſubſided, 
they would not next morning ſubſide a fourth part in three 
hours; and making a proportionable allowance for the drying 
of the whole ſubſtance of the lungs, there was no conſiderable 
jubſiding obſerved in two days more; but upon blowing in at 
the ſyphon, the air was eaſily perceived to pals thro' the exter- 
nal membranes, both on the convex and concave ſides, to- 


wards the extremity of the circumference of the lobes, but 


moſt plentifully on the concave fide: Upon carefully cutting 
oft one of the lobes, the internal ſtructure appeared like 4 


cane or dried flag when cut tranſverſely ; and upon blowing in 


at the ſyphon, the air ſecmed to come out equally at all the 
pores ; and putting ſpittle on ſeveral parts and blowing a-freſh, 
a number of bubbles were ſeen; making a deep tranſverſe in. 
ciſion into that lobe, or blowing in at the ſyphon, the air came 
out ſo freely at the larger ramifications of the Hronc hi, that 
the lobe could not be ſwelled with a ſtrong blaſt ; but upon 
Ropping with the fingers the larger paſſages of the Bronchie, it 
would, upon a freſh blaſt, rite contiderably with unequal pro- 
tuberances, where the incifion was made, not without ſome 
ſuſpicion of latent veſicles; after this, tying the lobe above the 
incifion, and taking off part of the external membrane of ano- 


ther lobe, after firſt tying up all the reſt of the lobes, water 


was poured into the ſyphon, and it was ſtrongly blown into, in 
hopes to have the water come forth in ſtreams at all the pores; 
but that did not ſucceed to ſatisfaction, it coming out in an 1t- 
regular bedewing of the external ſurface, without any ebulll- 
tion, unleſs at the larger ramifications of the Fronchiæ; then 
tying up this {econd lobe, and untying a third, and pouring i 
an ounce of the oil of turpentine, and giving a ſmall blaſt at 
the ſyphon and corking it up, two hours after the {mall mem- 
brane of that lobe was taken off, and upon a gentle blaſt at 
the ſyphon, there was an ebullition of an infinite number ol 


little bubbles: Upon cutting the lobes in pieces with variouf 
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irregular inciſions, there was eaſily obſerved the ſeveral rami- 
fcations of the aerial and blood-veſlels, with their continua- 
tion to the circumference of the lobes, and a proportionable 
diminution as they were at a greater diſtance from their origi- 
nal: Shall it hence be concluded, that the ſtructure of the lungs 
is a complication of innumerable ramifications of the Bronchie 
and blood - veſſels; and that the ſeeming veſicles were occaſi- 
oned only by the violence of the blaſt and the drynels of the 
extreme and ſmalleſt paſſages of the aerial veſſels; whereupon, 
thoſe neareſt the Bronchie, being moiſter, were extended be- 
yond their ordinary pitch, upon ſtopping the free paſſage of 


the air in the leſſer veſſels, or their extremities? 


A Deſcription of the Lake of Geneva. Phil. Tranſ. N“ 86. 
P- 5043. 
HE lake of Geneva, which in ſummer is one of the moſt 
pleaſant places in the world, lies like a creſcent of wi- 
ter, one of whoſe extremities is 18 . leagues diſtant from the 
other; and its banks are gently raiſed from ſmall heights and 
hillocks, to prodigious mountains, which yet do not lie fo cloſe 
together, but that they leave between them interſtices of 15 
or 20 leagues proſpects, chequered with meadows, corn-ficlds 
orchards, vines, foreſts of fir-trees, and ſnow upon the fides of 
the rocks; all theſe objects which at a diſtance are confound- 
ed, and ſeem to make but one, have near at hand their ſeveral 


beauties; the country is beautifully cut out by rivulets, which, 


after they have ſerved to make iron, paper, Cc. diſcharge 
themſelves into the lake. That point of the creſcent on which 
Geneva is ſituated is ſomewhat longer than the other; this 
creſcent where largeſt, which is from Morges to T honon, is 
about five leagues over: The water of this Tolls is very good 
to drink, and always ſo limpid, that even in the rolling of the 
waves, which ſometimes are high enough, the water 1s not 
troubled, fave along the banks; and if one attentively look 
down from the caſtle of Chilon, or from any of the neighbour. 
ing eminences, into the bottom of the lake, he may ſee high 
mountains under the water; and the water is ſo deep before 
Leuvay, that the ſounding line, at the end of 490 fathoms, 
icems to touch upon ſomething ſlippery ; before Noole it is 
held to be 525 fathoms deep; and it is affirmed, that near this 
great depth à kind of iſland may be ſeen under water: The 
Rhone enters at one of the points of the creſcent into the lake, 
and iſſues out at the other; but with this difforence, that 
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whereas it comes in dirty and miry, it always goes out ſo pure 
and clear, that under the bridge of Geneva, where the water 
in ſummer is 25 feet deep, yau my CO the ſmalleſt ſtones 
at bottom; and the ſame water, which in this place appears of 
a fapharine-bluc in the ſhade of the houſes, appears altoge. 
ther green, nor is it ſo tranſparent, when the ſun Mines on it, 
Tho the Rhone entring into the lake loſes of its rapidity, yet 
ſome ſenſible motion is obſerved: in ſome places, and no trouts 
are taken any where in this lake, but in this current of the 
Rhone: The water of this lake commonly begins to encreaſe 
about the end of 7anuary, or the beginning of February, and 
continues to do ſo till the 2oth of 7, = often to the very 
month of Auguſt ; and then it inſenfibly decreaſes, ſo that the 
water is not ſo high in winter as in ſummer, by 12 or 15 feet: 


It is generally thought that the melting of the ſnow and ice from 


the mountain ſpring, and torrents, are the principal cauſes of 
the water's increaſe; for when there falls much ſnow in winter, 
the waters are very high the enſuing ſummer; but when 

reat rains happen in Zanuary, then the ſnow, not being well 
— melts all of a ſudden; and when this melting is 
not ſo violent, the remaining ſnow diſſolves at the end of May 
or beginning of June; ſo that only the ſtock of ice remains 
for ſupplying the encreaſe of the water till the month of 
Auguſt; ſome have thence been induced to align other cauſes, 
viv. that the herbs growing at the bottom do force the water 

pwards, and dying again in autumn, make the water fink 
— but this does not ſeem to be ſatisfactory, as there are 
no herbs ſeen upon the lake and few within it; others are of 
opinion that the waters are rarified and ſwelled by the heat df 
the ſun; but it 1s certain, that all the rivers and torrents fall- 
ing into this lake, carry with them ſtore of ſtones and earth, 
which may indeed enlarge and raiſe it; but ſuch an augments- 
tion can only be ſenſible in a number of years; not to mention 
that in winter, whilſt the water is low, the ſtvnes of the lake 
are carried away for building or fortifying at Geneva, 

At the iſſuing out of the bars, that form Geneva on the fide 
of the lake, are ſeen in the water two or three huge flints 
ſanding out of it, the principal one is called Mron; and the 
tradition is, that it formerly was an altar conſecrated to Nef- 
tune, there being a place cut out in the middle, which is taken 
to have been the place for the ſacrifices; ſeven or eight perſons 
can fit on this flint, and ſometimes when the waters are ver} 
low, there are found about it knives, and needles as * . 
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bodkins, and much longer, made of braſs, which are ſup- 

ſed to have been uſed in their ſacrifices, | | 

This lake- appears ſometimes in calm weather, and even 
before ſun-rifing, as if it conſiſted of ſeveral pieces differently 
coloured, and part of it is browner than the reſt, which ſeems 
to be cauſed by a breath of wind paſſing thro' the water, com- 
ing either from the bottom of the lake, or from above; tho 
ot 


ers think this gentle agitation to proceed from ſome ſprings, - 


that are at the bottom, imparting a tremulous motion to the 
water above; but that part of the water that is not agitated, 
appears as even and ſmooth as a looking - glaſs, or like the wake 
44 ſhip; the colours are thought to be cauſed by the neigh 
bouring mountains, whoſe different mages being blended in the 
water, exhibit an appearance of very pale colours : The Rhone 
does not reſume its rapid courſe till about a quarter of a mile's 
diſtance from its coming out again, and the nearer it ap- 
roaches Geneva, its bed becomes narrower, and conſequently 
its courſe more impetuous; 88 rapidity may be ſur- 
mounted by wind and water, for in the winter of 1645, there 
arole in the morning, about nine o'clock, ſo violent a wind, 
that not only uncovered the houſes, but alſo laid bare the 
channel of the Rhone above the bridge, ſo that they paſſed over 
it dry · ſnod for the ſpace of an hour, when it again reſumed its 
former courſe; the water then happened to be low and the 
wind weſterly, which, being confined between high moun- 
tains, bore violently upon the water near the bars, keeping 
that which was beyond. them ſuſpended, while the waters be- 
low them run down a declivity : Gallaſius in his commentary 
on Exodus, printed 1 560, relates that the like accident hap- 
pened at Geneva, when he was miniſter there; a ſouth-weſt- 
wind making the Rhone recoil into the lake, and affording a 
dry paſſage for the ſpace of an hour: As to the other cauſe, 
it is to be obſerved, that Arve, a kind of torrent, empties 
itſelf into the Rhone, about 1000 paces below Geneva; in De- 
cember, 1652, the Arve ſwelled to ſuch a degree, that it not 
only overflowed its banks with impetuoſity, but alſo inter- 
rupted the courſe of the Rhore, and forced it to re- enter the 
lake for the ſpace of 14 hours. 

The lake abounds in fiſh, and what is obſervable, theſe 
fiſhes have cantoned themſelves, and divided the lake amongſt 
them; trouts being found in the current of the Rhone, FRrps 
towards Yevay, and pikes and pearches have allo their ſe- 
parate habitations, but ſome other fiſhes that are only paſſen- 
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gers and not inhabitants of the lake, ſpread themſelves indiffe- 
rently every where: The great trouts leave the lake for four 
months of the ſummer, and are taken in autumn on their re- 


turn; the fiſhing is farmed out at Geneva; and there are con- 


ſervatories, where m_ of thoſe large trouts are kept, of which 
ſome weigh 50 pounds; they ſometimes catch pikes of 80 
pounds, and each pound at Geneva is 18 ounces: In Fuly and 
Auguſt they fiſh for the fry of pearches when very ſmall, and 
they make à delicate diſh of them, called Mille Cantons. 


The Uſe of Digeſtion, Fermentation and Triture ; by Dr. Joel 
Langelot. Phil. Tranſ. N“ 8). p. 5052. 
T* HIS author, in the firſt place, ſhews the uſefulneſs of 
Digeſtion in the preparation of the volatile ſalt of tartar; 
for he aſſures that by a long Digeſtion, he obtained a pure 
white volatile ſalt of tartar, leaving behind a few infipid feces 
of an earthy colour: To this he adds, another great uſe of Di- 
geſtion in duly preparing the eſſences of mineral ſulphurs, and 
he inftances in an experiment made upon corals, as what moſt 
clearly ſhews the great power of rok. for digeſting in 
a bolt-head fragments of red coral in oil, in a month's time, the 
coral got a higher colour and grew ſofter, yet without any 
change in the oil; he therefore continued the ſame degree of 
heat, and after ſome days, the coral was entirely diflolved 
into a very red mucilage, and yet the oil ſwimmed upon it in 
its priſtine form, without receiving any tintcture at all; he 
often ſhook the veſſel ſtrongly, to make the oil unite with the 
mucilage of the coral; but all was in vain, the oil ſtill aſcend- 
ing when the veſſel was at reſt, and the —_— ſubſiding; 
on this, he tried whether he could combine them by Digeſtion, 
but that not ſucceeding, he poured off the oil, which he tound 
to retain almoſt its former {cent and taſte, and poured on the 
remaining mucilage ſome tartariſed ſpirit of wine, and by a 
ſhort Digeſtion it was reſolved into a high red tincture. 


To ſhew the power and uſe of Fermentation in chymiſtry, 


he took of crude tartar, two, three, or more pounds at pleaſure, 
and firſt calcined it lightly, and only to a degree of blacknels, 
to have, what is moſt neceflary, a ferment for the tartar ; put- 
ting this into a large pot, he poured water till it ſtood an inch 


above it; then he gave it at firſt a gentle fire to make it luke- 
warm, and after that he poured into it half a handful of tartar, 
finely pulverized, and ſhortly after he ſaw ſome bubbles arie, 


that increaſed more and more; upon which he continued to 
pour 
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ur in at ſeveral times more powder of tartar, whereby the 

2rmentation was raiſed and quickened, the bubbles riſing 
thereupon as regularly, as if they had been natural grapes, the 
colour excepted ; after the Fermentation was over, he put all 
that was in the pot into an iron bolt-head, to which a wet linnen 
cloth was often applied, to 'hinder the fermented tartar from 
boiling up too high; upon which account alſo, the fire is to be 
carefully managed, and encreaſed by little and little, tho' at 
laſt it muſt be 1 to force up all the ſalt; and he found the 

roſs and ferulent tartar ſo volatiliſed by the Fermentation, 
es there remained no fixt ſalt in the Caput Aurtuum; he 
adds that the liquor obtained from thence, having much phlegm 
in it, is alſo to be rectified till it appear whitiſh; a proof 
of its containing a due quantity of volatile ſalt. : 

Another inſtance of the uſe of Fermentation appears in ſepa- 
rating impure and noxious ſulphurs, which he preſcribes to 
try on opium, whereby, according to him, it becomes not only 
a very ſaſe medicine, but alſo highly uſeful in many caſes: 
Take then, ſays he, of true Theban opium ſliced, one pound, 
and pour upon it in a low cucurbit ten Jones of freſh juice of 
ripe quinces, adding to it an ounce of pure and very dry ſalt 
of tartar, and expolc it to a gentle heat for a day or two, till 
ſome bubbles appear, which is a fign of the approaching Fer- 
mentation; and then to promote it, add tour ounces ot ſugar 
tinely powdered, ftill obſerving the degree ot heat requiſite in 
Fermentation ; and you will obſerve the opium ea__—_ riſe, 
and diſſolve per minima, avoiding in the mean time the ſteams 
ot the ſtrong · ſcented ſtupify ing ſulphur ; and then alſo a part 
of the impure volatile ſcum will be ſeen to emerge to the top, 
and the more terreſtrial to ſubſide to the bottom of the veſſel, 
che purer part remaining in the middle, which is a red liquor, 
tranſparent like a ruby, and which is carefully to be ſeparated, 
filtrated, and by a due diſtillation thickened to the conſiſtence 
of honey; and this muſt be again diſſolved with a highly recti- 
hed ſpirit of wine, filtrating and digeſting it for a month, that 
the crudities in it may be ripened, and brought to perfection; 
this ſpirit being abſtracted to a due confiſtency, you will fin 
this eſſence ſo efficacious, that the fourth part of a grain, or at 
moſt half a grain, taken in a proper vehicle, either moiſt or 
dry, will perform wonders. 

[n the third place he comes to Tr12ration, and tho' gold be 
the moſt fixt body that is known, which yields not to fire, or 


any other diſſolvent, yet it was maſtered by Grinding, which 
was 
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was done by means of a machine called a 28 mull, u 
5 head pretty thick, 

the axis; C an indented drum; D a drum confiſting oi 
cogs; E a mortar; F peſtles; Ga handle by which the nil 
r part of the axis, Which is round, 

art 3 he fame, which is ſquare; cd a 
the peſtles Which are afixed to the axis; e, the peſth 
ſtrengthened, by a ſtrong braſs ring; ff, are rae we 


8 ate XI. Eig. 4. A is a leaden 


5 the lower 


— 8 with two braſs caſes; gg, two thick 
laſs, | | . 
N The operation itſelf is as follows; put leaf- gold in any qua 


tity at pleaſure, and cut very ſmall, into a very thick gliþ 


mortar, or one of gold, iuch a one as the late king of Denny 


cauſed to be made for this operation; in this mortar, cover 


only with paper, to keep out duſt, grind the ſaid gold nigh 


and day by an uninterrupted agitation of the mill, till vii h 
without 


reduced to a duſkiſh colour, for which operation comma 
14 days and nights are allowed; but if you work only by dy 


it will take up a whole month; this done, put the ponde 


into a ſhallow retort, and drive it gently with a ſand hea 


but at laſt with a very ſtrong one, and there will come ori 


few, but very red drops, which being digeſted either ala 
or with tartariſed ſpirit of wine, make a true Aurum potabih 
fincere, and unmixt with any foreign quality: Of the rem 
der, tho' it could eaſily have been reſolved by grinding, it w 
thought proper to make an extract by means of a philoſophia 
vinegar, made of verdegreaſe, ſulphur, and a highly red 


ſpirit of wine, by a long digeſtion ; whereby was obtained 


tincture ſufficiently red, and of very great virtue; and & 
little that remained was reduced into a body by the meand 
borax, but 1t wanted its due weight : It is true, this operim 
at firſt view, ſeems to be groſs, requiring much time u 
labour, tho” but little art; yet if well conſidered, it is highly# 
mirable, being aſſiſted by the wonderful ſalt of the air, as 
only catholic diflolvent; and that that falt is by the contin 
grinding attracted and intermixed, appears from many ex 
riments. | 
The ſecond Experiment of the uſe of this Grinding, wi 


a true and genuine preparation of the mercury of antimoſ 


the operation is this, firſt grind the regulus of antimony ! 
an impalpable powder, and to a pound of it add two pound 
very pure and dry falt of tartar, and three ounces of ſal am 


mac, and mix them well together, then moiſten it with 
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urine of a healthful man, eſpecially a wine-drinker, and grind 
che mixture for a whole day together without any intermiſſion, 
always moiſtening it with urine; then put this mixture into 
Wa. boli-hcad, and pour urine upon it till it ſtand three inches 
Whigh, and cloſing it well, keep it in digeſtion for a whole 
Vonch, ſhaking it every day; and if in that time the mats ap- 
Wpcar dry, pour on more urine ; after the digeſtion is over, form 
e matter into globules, with equal parts of beaten glaſs and 


Wunilacked lime, and dry it in the ſhade; of theſe extract the 


ercury in the following manner; pour cold water into an ob- 
Wong iron veſſel, like a bolt-head, and put it into the ground, 
place an iron-plate with many holes upon it, and thereon lay the 
obules after being well dried, then fit an iron head fome- 
what flatted to it, that you may conveniently lay coals there - 
dn, and thus keep a moderate fire for four hours, then encreaſe 
be fire to the laſt for as many hours; after that, let it cool, 
vithout ſtirring the veſſel put in the ground, nor pour out 
he water, before it be entirely cooled, elſe you will Joſe a 
eat deal of the mercury; and this mercury ot qntimony the 
puthor had handled with his hands, and ſeen it with his eyes 
ter diſtillation, running in the bottom of the veſſel: Fo this 

s ſubjoined another way of grinding gold by an inſtrument 
elcribed. thus, à Plate XI. Fig. 5. is a mortar of very tine 
ſteel; ba body ſerving for a peſtle, of the ſame metal, which 18 
o fit the mortar ; c is a finall f, pace, with a golden plate inter- 
poſed, of the thickneſs of half a ducat; d the handle, by which 
he peſtle 18 to be managed in grinding, which is to be continued 
or three weeks, at the end 5 which the gold will be reſolved 
nto a potable liquor: This method, as it is much more ſim- 
ple, ſo the author eſteems it much more expedient than the 
ormer, on account of the ſulphurcous ſaline quality of iron, 
hich, being opened, and highly ſubtilized by grinding, acts the 
ore powerfully on the ſolid body of gold, and attracts the 
ts in the air in greater plenty than can be done in a glaſs or 
golden mortar; and if it be objected, that by the continual 
grinding the ſtcely particles are worn ort, and mixed with thoſe 
the gold; the author would have it conſidered, how great 
in affinity there is between theſe ſulphurs, and alſo the great 
ſe of digeſtion, which ſeparates the pure from the impure, 
und withal excites that occult fire of Mars, well known: to the 
rue ſearchers of nature, which, aſſiſted by the alcohol of 
mne, is able to concoct the little immature portion to a due 
Maturity. | | | 
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Experiments on Vipers; by Ar. Tho. Platt. Phil. Tran 
2 Ne 87. p. 5060. Fo 
PON wounding a pigeon with the teeth of a viper, 
whoſe head had been cut off the fame morning, by 
thruſting twice the maſter-teeth into the fleſhy part of the 
pigeon's breaſt, and preſſing the upper part of the jaw, the 
two little bladders, that ſerve as gums to the teeth, _— 
into the wound ſome of that yellow liquor, which is here {up- 
ae. to be the true and only poiſon of the viper; the pigeon 
egan immediately to ſtagger, and it died in leſs than three or 
four minutes: Another pigeon was wounded in the ſame man- 
ner, and it languiſhed for half a quarter of an hour: Upon 
wounding with ſharp pricks of broom, beſmeared with the 
viper's yellow juice, the breaſts of two pigeons, they died in 
four or five minutes; tho' another pigeon, that had been 
wounded with a larger prick, without any of the yellow liquor, 
did well and lived: It having been id, that to ſwallow a 
viper's head was a certain antidote againſt the bite; a cock 
was made to ſwallow one, and then be was birten 1n both 
thighs by a live viper; the other experiment was made, by 
thruſting the teeth of a dead vipcr's head into another pigeon, 
after firſt ſwallowing one of theſe heads; the event was, that 
both died, the cock within a quarter of an hour, and the 
pigeon in lets than four minutes: A pigeon - wounded by a 
viper's head, that had been dead fo long, that the liquor in the 
goons was quite dried up, ſo that none of it could be expreſſed, 
id very well and lived: A young bitch was bit twice by 4 
lire viper in the middle of the pendulous part of the ear; 
upon which ſhe ſoon began to give ſigns of death by ſtaggering, 
vomiting, and convulſions ; after which, 8 1 
I1:r]e, the ſame ſymptoms recurred, and in four hours after 
being bit, ſhe was motionleſs, and feemed.quite dead, lolling 
out her tongue, and looking very ghaſtly, without any other 
figns of life, befides that of a painful breathing, with a faint 
barking and languiſhing howling ; ſhe was found next morn- 
ing in the fame condition, only her reſpiration was weaker, 
and ſhe appeared juſt expiring; it was obſerved that no part 
of her body was ſwelled, nor was there any ſpot ſeen upon it; 
ſhe had voided ſfom& matter of à very black colour, and 2 
fwarm of-gnats and waſps faſtening upon her, a ſervant knocked 
her on the head: After this, two capons and a pullet were bit 


by 2 ireſh viper, irritated on purpoſe, and becauſe they pare 
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not then any ſigns of being ill, they were ſent back to their 
coops, and continued well till evening; but next morning, one 


of the capons and the pullet were found dead. 


My. Newton's 2 to ſome Conſiderations en his Theory of 
Light and Colours. Phil. I ranf, NC 88. p. 3084. 
HE animadverter, in the firſt place, reprehends Mr. New- 
ton, for laying «fide the thoughts of improving optics by 
refraftions; but what Mr. Newton ſaid, was in refpect of tele- 
ſcopes of the ordinary conſtruction, that their improvement is 


not to be expected from the well figuring of glaſſes, as opticians 


have imagined ; tho' he deſpaired not of their improvement by 
other conſtructions, which made him cautious to infert any 
thing that might intimate the contrary ; for tho' ſucceſſive re- 
fractions, that are all made the ſame way, do neceflarily more 
and more augment the errors of the firſt retraction, yet it 
ſeemed not impoſſible for contrary refractions ſo to correct each 
others inequalities, as to make their difference regular, and if 
that could be conveniently effected, there would be no further 
diſiculty; and for this end, he examined what might be done 
not only by glaſſes, but more eſpecially by 2 complication 
of divers ſucceſſive mediums, as by two or more glaſſes or 
chryſtals with water, or ſome other fluid between them, all 
which together may perform the office of one glaſs, eſpecially 
of the obje&t-glats, on whoſe conſtruction the perfection of the 
inſtrument chiefly depends: He denies, that rays are reflected 
lels true to a point by a concave, than tefracted by a convex, 
or that the focus of the latter is a line leſs than that of the 
former, the contrary appearing from the following table, which 
is computed for ſuch a refl-&ing coneave and retracting convex ; 
on the ſuppoſition that they have equal apertures, and collect 
rays at an equal diſtance from their vertex; which diſtance 
being divided into 15000 parts, the diameter of the concave 
ſphere will be $05co of thoſe parts, and of the convex 10000 z 
ſuppoſing the ſines of incidence and refraction to be in round 
numbers, as 2 to 3; and the following table ſhews how much 
the exterior rays, at ſeveral apertures, fall Mort of their prin- 
cipal focus, 
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| The diameter of | The parts of the axjs intercepted Th 
the. aperture. | between the vertex and the rays. e errors by 

3 reſſected. relracted. : reſſect. reſrad. 
2000 149915 | 14865 dF 133 
4000 14966 14449 33 551 

6COO_ , | I4924 3699 76 1501 

| 8000 14865 12475 1335 48 

1 44 I0009 | 14787 | 9472 | 213 5528 


By this may be ſeen, that the errors of the refracting convex 
are ſo far from being Jeſs, that they are more than fixtcen 
times greater than the like errors of the reflecting concave, 
eſpecially in large apertures, and that without regarding the 
heterogeneous conſtitution of light; ſo that however the con. 
trary ſuppoſition might make the author of theſe animad ei- 
fions reject reflexions as uſe leſs for the promoting of optics, yet 
for this as well as other conſiderations, they arc preferable in 
the theory to refractions: Whether the parabola be more diff. 
cult to deſcribe than the hyperbola or ellipſis, may be a queſ 
tion; but there is no abſolute neceſſity ot endeavouring after 
deſcriptions of any of them, for if metals can be ground truly 
ſpherical, they will bear as great apertures, as men can well 
communicate an exact poliſh to; and for dioptric teleſcopes, 
the difficulty does not conſiſt in the figure of the glats, but in 
the difformity of refractions. 0 

The conſiderations on Mr. Newton's theory conſiſt in aſcrib- 
ing an hypotheſis to him, which is none of his; in aſſerting an 
hypotheſis, which, as to the principal parts, is nat againſt him; 
in granting the greateſt part of his diſcourſe, if explained by 
that dy potheſis; and in denying ſome things, Whoſc trum 
would appear by an experimental examination. 

Theſe particulars Mr. Nev7on treats in order, and firſt d 
the hypotheſis, which is aſcribed to him in theſe words; l 
grant this firſt ſuppoſition, that light4is a body, and thats 
many colours or degrees as there are Pofſivie , ſo many bone 
there may be, all hich compounded together could mk 
ewhire, &c. It is true that from his theory he concludes, that 
light is a body, making it at moſt a probable conſequence only 

F his doctrine, and not a fundamental ſuppoſition, nor fo * 
the 


as any part of it, which was entirely comprchended in 
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preccediug propoſitions; had he intended any ſuch hypothcfis, 


he ſays, he ſhould have ſomewhere explained it; but he was 
aware that the properties of light were in ſome meaſure capa- 
ble of being accounted for, not only by that, but by many 
other mechanical hypotheſes, and therefore he choſe to decline 
them all, and ſpeak of light in general terms, conſidering it 
abſtractedly, as ſomething or other propagated every way in 
right lines from luminous bodies, without determining whar 
it was, whether a confuſed mixture of difform qualities, or 
modes of bodies, or of bodies themſelves,” or of any virtues, 

wers or beings whatſoever ; and for the ſame reaſon he choſe 
to ſpeak of colours 8 to the information of our ſenſes, 
as if they were qualities of light without us; whereas, by that 
hypothelis, he muſt have rather conſidered them as modes of 
ſentation, excited in the mind by various motions, figures, or 
fizes of the corpuſcles of light, making various mechanical 
impreſſions on the organ of ſenſe: But ſuppoſing Mr. Neuron 
bad propounded that hypotheſis, the objecter ſeems to have 
no reaſon to be ſo much againſt it, ſince it has a greater affi- 
nity with his own than he ſeems to be aware of; the vibrations 
of the Æther being as uſeful and neceflary in this, as in his 
own hypotheſis ; ſuppoſing the rays of light to be {mall particles 
emitted every way from ſhining ſubſtances, theſe, when they 
impinge on any refracting or reflecting ſurfaces, muſt as necet- 
lanily excite vibrations in the Ather, as ſtones do in water 
when thrown into it; and fuppoſing theſe vibrations to be of 
leveral depths or thickneſſes, according as they are excited by 
the various fizes and velocities of theſe corpuſcular rays, he 
leaves it to the conſide ration of thoſe who may apply this hy- 

theſis to the ſolution of phænomena, of what ule they may 

in explaining the manner of reflection and refraction, the 
production of heat by the 1un-beams, the emiſſion of light 
trom burning, putrified, or other ſubſtances, whoſe parts are 
vehemently agitated 3 the phenomena of thin tranſparent plates 
and bubbles, and of all natural bodies, the manner of viſion, 
and the difference of colours, as alſo their harmony and 
diſcord, | | $2 M. 

In the ſecond place, the objecter's hypotheſis, as to the fun- 
damental part of it, is not againſt Mr. Newzon, and which is 
this; that the parts of bodies, when briskly agitated, do excite 
vibrations in the Æther, which are propagated every way from 
— bodies in right lines, and cauſe a ſenſation f light by 


ſame 


eating and daſning againſt tbe bottom of the eye, in much the 
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ſame manner, as vibrations in the air cauſe a ſenſation of found 
by beating againſt the organs of hearing. Now the moſt free 
and natural application of this hypothefis to the ſolution of 
Phznomena, is this; the agitated parts of bodies, according tg 
their ſeveral bulks, figures and motions, do excite vibrations 
in the Z£ther of various depths or bigneſſes, which being pro. 
2 erz thro' that medium to our eyes, cauſe 
in us a ſenſation of light of a white colour; but if by an 
means thoſe of unequal bigneſſes be ſeparated from each other, 
the largeſt beget a ſenſation of a red colour, the leaſt or 


| thorteſt; of a deep violet, and the intermediate ones, of inter. 


mediate colours, much after the manner that bodies, accord. 
ing to their ſeveral bulks, ſhapes, and motions, excite vibrz- 
tions in the air of various bigneſſes, which, according to theſe 
bignefles, make ſeveral tones in ſound; that the largeſt vibta- 
tions are beſt able to overcome the reſiſtance of a tefracting 
ſurface, and ſo break thro” it with leaſt refraction, whence the 
vibrations of ſeveral bigneſſes, that is, the rays of ſeveral co- 
lours, which are blended together in light, muſt be ſeparated 
from each other by retraction, and fo cauſe the phznomena of 
priſms and other retrafting ſubſtances ; and that it depends on 
the thickneſs of a thin tranſparent plate or bubble, whether a 
vibration ſhall be reflected at its {3,50 hi ſurface, or tranſmit- 
ted ; ſo that according to the number of vibrations, between 
the two ſurfaces, they may be reflected or tranſmitted for ma- 
ny ſucceſſive, thicknefles ; and fince the vibrations which pro- 
duce blue and violet are ſuppoſed ſhorter than thoſe that make 
red and yellow, they maſt be reflected at a leſs thickneſs of 
the plate; which is ſufficient to explain all the ordinary 23 
nomena of thoſe plates or bubbles, and alſo of all natural bo 
dies, whoſe parts are like ſo many fragments of ſuch plates: 
And theſe conditions of this hypotheſes ſeem juſtly to agree 
with Mr.-Newroy's theory; tho' the fundamental ſuppoſition 


itſelf {ſeem impoſſible, viz. that the waves or vibrations of any 


fluid, can, like the rays of light, be propagated in ſtraight 
lines, without a continual and very great ſpreading and bend: 
ing every way into the quieſcent medium, where they are tet 
minated: What bas heen' ſaid of this may be cifily applied to 
all other mechanical hy porheſes, in which light is ſuppoſed to 
be cauſed by any preſſion or motion whatſoever; excited in the 
ber by the agitated parts of luminous bodies; for it ſeems 
impoſſible, that any of theie motions or preſſions can be pro- 


pagated in right lines without a ſimilar ſpreading every way 
into 
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into the ſuadowed medium, on which they terminate; but yet 
if it ſhould be thought poſſible, it muſt be allowed that thoſe 
motions or endeavours to motion cauſed in the ZZrher by the 
ſeveral parts of any lucid body that differ iu bulk, figure and 
agitation, muſt neceſſarily be unequal; which is ſufficient to 
denominate light an aggregate of difform rays, according to 
any of thele hypotheſes, . 1543/14, Hd | 
The third thing to be conſidered is the animadverter's con- 
ceſſions, for he grants, that without regarding a different inci- 
dence of rays there are different refrattions, which he would 
explain by the ſplitting and raritying of Aitberias pulſes, and 
not by the different reirangibility of the ſeveral rays; he 
grants that uncompounded colours are unchangeable, and that 
compounded ones are changeable, only by reſolving them into 
the colours of which: they confiſt z and that all the changes 
which can be wrought in colours, are effected only by vari- 
ouſly mixing or ſepararing them; but he makes theſe conceſ- 
ions, providing colours be explained by the two ſides of a ſplit 
pulſe, and makes only two ſpecies of them, accounting all the 
other colours to be only various degrees and dilutings of theſe. 
two; and he further grants, that whiteneſs is the reſult of the 
uniting of all the colours, providing it be allowed to be not 
only by mixture of theſe colours, but alſo by a farther uniting: 

of the parts of the ray ſuppoſed to be formerly ſplit: And i 
theſe explications were examined, it would be eaty to ſhew, 
that they are not only inſufficient, but in ſome reſpects unin· 
telligible; for, tho' it be eaſy to conceive how motion may be 
dilated and ſpread, or how parallel motions. may become di- 
verging, yet there is no.conce1ving, by what artifice any linear 
motion can by a re fracting ſurface be inſinite ly dilated and ra- 
nficd, fo as to — — or, if that be ſuppoſed, 
why it ſhould be ſplit at fo mall an angle only and not rather 
Wpread and diſperſed thro“ the whole angle of re fraction; and 
Further, tho' it may be eaſily imagined, how: unlike motions” 
ay croſs each other, yet it is not eaſy to conceive, how they 
Would coaleſce into one uniſorm motion; and then ſeparate: 
Pain, and recover their former unlikeneſs; and it is as unin- 
clligible how the direct uniform and undiſturbed pulſes ſhould 
e ſplit and diſturbed by refraction, and yet the oblique and 
b'([turbed pulſes: petfiſt without ſplitting or further diſtur- 
dance by ſucceeding reſractions. But Mr. Nerteon does not 
ink it neceſſary to explain his doctrine by any hypotheſis ; 
r iflight be conũdered abſtractedly, it is as cafily — 
| that 
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that the ſeveral parts of a ſhining body may emit rays of dif 
fering colours and other qualities, of which light is conſtituted, 
as that the ſeveral parts of a falſe or uneven ſtring, or of water 
unevenly agitated in a brook or cataract, or the ſeveral pipe, 
of an organ inſpired all at once, or all the variety of ſounding 
bodies ſhould produce ſounds of ſeveral tones, and propagate 
them thro' the air, intermix'd in a confuſed manner; and if 
there were any natural bodies that could reflect ſounds of one 
tone, and ſtifle or tranſmit thoſe of another, then, as the echo 
of a confuſed aggregate of all tones would be that particulu 
tone, which the echoing body is diſpoſed to reflect; ſo fince by 
the animadverter's conceſſions there are bodies apt to refle4 
rays of one colour, and ftifle or tranſmit thoſe of another, it i 
as eaſily conceived, that theſe bodies when illuminated by 
mixture of all colours, muſt appear of that colour only which 
they refleCt. T | | ed 
In the laſt place Mr. Newton reduces the difficulties in the 
animadverter's diſcourſe to three queries. 1. Whether the 
uncqual refractions made without regarding any inequality of 
— — be cauſed by the diffe rent 1 of the ſeveril 
rays, or by the ſplitting, breaking or diſſipating the fame ray 
into diverging parts? 2. Whether there be more than two fort 
of colours? 3. Whether. whiteneſs be a mixture of all colour! 
The firſt of theſe queries was determined by riment, the 
defign of which was to ſhew, that the length of the coloured 
image did not proceed from any unevenneſs in the glaſs, or 
any other contingent irregularity in the refractions; for tic 
If = was re fracted ſucceſſively with two priſms contrary ways; 


that the ſecond priſm might deſtroy the regular effects of the 


firſt, and diſcover the irregular effects by augmenting them 
with reiterated refractions; now if the'firſt priſm had diffipated 
evety ray into an indefinite number of diverging parts, the 
ſecond ſhould in like manner have diſſipated every ore 
theſe parts into à further indefinite number, whereby the 
image would have been ſtill more dilated, contrary to the 
event; the ſecond priſm was ſometimes in a tranſverſe po 
tion to the firſt, to try, if it would make the long image be. 
come four-ſ{quare ; on trial it proved otherwiſe, for the imag 
was as. regularly oblong as before, and inclined to both the 
riſms at an angle of 455, its breadth anſwering to the ſus 
* and its length greater or leſs, according as the te 
fractions agreed more or leſs, or were contrary. to each otbel; 
and fince the breadth of the image was not augmented by " 
0 


ns re 
en 
and = 
to be an 
zon's ſer 
priſms, | 
they we 
any irre 
n orc 
refers to 
mention 
the defig 
ture of t 
it does n 
produce. 
would ne 
be gone 
tincture i 
— over 
edge of t 
afterdin 
red or 12 
and thus 
lour, was 
colours, | 
all the ot 
of the ons 
various d 
ferent col 
ferent col 
tincture © 
indued u 


violet, ar 


dued witl 
very thin, 
yet tranſn 
compole a 
t is o 1 
green; th 


N Orange; 2 


rays can 
appear of 


eurer, by 


Vor. I 


ROYAL SocIEgTvy. 397 


croſs refraction of the ſecond priſm, that re fraction muſt have 
been performed without any plitting or dilatation of the ray; 
and therefore the light incident on that priſm muſt be grant 
to be an aggregate of | rays unequally refrangible in Mr. New- 
zon's ſenſe; and fince the image was equally inclined to both 
priſms, and conſequently the retractions alike in both, it ſhews 
they were performed according to ſome conſtant law, without 
any irregularity. | ö 
lo order to determine the ſecond query, the animadverter 
refers to an experiment made with two wedge-like boxes, 
mentioned in Dr. Hook's micrography, obſervation 10. p. 73, 
the defign of which was to produce all colours out of a mix- 
ture of two; but there is a double defect in this inſtance, for 
it does not appear, that by this experiment all colours can be 
produced out of two, and if they could, yet the inference 
would not follow : 'That all colours cannot by that experiment 
be produced out of two, vis appear by confidering that the 
— Va of aloes, which afforded one of thoſe colours, was not 
all over of one uniform colour, but appeared yellow near the 
edge of the box, and red at other places where it was thicker, 
affording all variety of colours from a pale yellow to a deep 
red or Karle, according to the various 88 of the liquor; 
and thus the ſolution of copper, which afforded the other co- 
lour, was of various blues and indigo's, ſo that inſtead of two 
colours, here is 2 great variety applied for the production of 
all the other colours ; and to ſay t 44 all the reds and yellows 
of the one liquor, or blues and indigo's of the other, are on] 
various degrees and dilutings of the ſame colour, and not dit- 
terent colours, is begging the queſtion; but that they are dif- 
ferent colours will more tally appcar from this reaſon, that the 
tincture of aloes is qualified to tranſmit moſt cafily the rays 
indued with red, and moſt difficultly the rays endued with 
violet, and with intermediate degrees of facility the rays in- 
dued with intermgdiate colours; ſo that where the liquor is 
very thin, it may ſuffice to intercept moſt of the violet, and 
yet tranſmit moſt of the other colours, all which together muſt 
compole a middle colcar, that is, a faint yellow; and where 
t is ſo much thicker, as to intercept molt of the blut and 
green; the remaining green, yellow and red muſt produce an 
orange; and where the thickneſs is ſo great, that ſcarce any 
rays an pal thro' it, beſides thoſe endued with red, it muſt 
appear of that colour; and that ſo much the deeper and ob- 
eurer, by how much the liquor is thicker; and the {ame may 
OL. I, Dee 
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be underſtood of the various degrees of blue, exhibited by the 


ſolution of copper ; by reaſon of its diſpoſition to intercept red wars 
moſt eafily, and tranſmit a deep blue or indico colour moſt YES 
freely: But ſuppoſing all colours might, according to this ex. main di 
periment, be produced out of two by mixture, yet it does nu en 
follow, that thoſe two are the only original colours, and that 10 P 
f priſm ; 
for two reaſons; firſt, becauſe theſe two are not themſelye their re 
original colours, but compounded of others, there being no 
liquor, nor any other body in nature, whoſe colour in day- Obſerus 


light is entirely uncompounded : And in the next place, be. 
cauſe tho' theſe two were original, and all others might be 
compounded of them, yet it follows not that they might not be 
otherwiſe produced ; fo colours have a twofold original, the 
ſame colours being to ſenſe in ſome caſes compounded, and in 
others uncompounded; and fince all white objects thro the 
priſm appear confuſed and terminated with colours, whiteneſ, 
muſt according to this diſtintian, be ever compounded, and 
that the moſt of all colours, becauſe it is the moſt confuſed 
and moſt changed by refractions; and this may afford a hin 
for improving microſcopes by refraction, which is by illumi- 
nating the object in a darkened room with light of any conre- 
nient colour, not too much compounded, for by that mean 
the microſcope will bear a deeper charge and larger aperture; 
eſpecially 5 its conſtruction be ſuch as may hereafter be de- 
ſcribed, for the advantage in ordinary microſcopes will not be 
ſo ſenſible. | 

The third query is, whether whiteneſs be an uniform colour, 
or a diſſimilar mixture of all colours; and that it is the latter 
is plain from the experiment, for if any colour be intercepted 
at the lens, the whiteneſs will be changed into the other c- 
fours; and if all the colours but red be intercepted, that rel 
alone in the concourſe or croſſing of the rays will not conſtitute 
whiteneſs, but continue as much red as before, and ſo of tix 
other colours; and there are other circumſtances by which tix 
truth might have been decided, as by viewing the white cot 
courſe of the colours thro another priſm placed cloſe to the 
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eye, by whoſe refraction that whiteneſs may appear 4840 and well 
transformed into colours; and then, to examine their orig, larder wt 
an aſſiſtant intercept any of the colours at the lens before thel than the 
arrival at the whiteneſs, the ſame colours will vaniſh iron partition 
amongſt thoſe, into which that whiteneſs is converted by ti northwar, 
ſecond priſm; now if the rays which diſappear be the fan louth-we! 
with thoſe that are intercepted, then it muſt be acknowledg peared hi 


a | 
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that the ſecond priſm makes no new colours in any rays, 


which were not in them before their concouric at the paper; 
which is a plain indication, that the rays of ieveral colours re- 
main diſtinct from each other in the whiteneſs, and that from 
their previous diſpoſitions are derived the colours of the ſecond 
priſm; and what is ſaid of their colours may be applied to 


their refrangibility. 


Obſervations about ſhining Fleſh; by Mr. Boyle. Phil. Tranſ. 
N 8g. p. 5108. 

12 honourable Mr. Boyle obſerved a joint of meat, 

which was a neck of veal, to ſhine in ſeveral places, to 
the number of 20, tho' not all alike, as rotten wood or ſtink- 
ing fiſh do; the bigneſs 'of theſe Jucid parts was ſufficiently 
different, nor were their figures uniform; ſome being round, 
others almoſt oval, but generally very irregularly ſhaped ; the 
parts that ſhone moſt, were tome griſtly or ſoft parts of the 
bones, where the butchet's cleaver had paſſed, tho' not the 
only parts that were luminous; for by moving to and fro the 
fin marrow, a part of it emitted light; and he perceived 
one place in a tendon to afford ſome light; and laſtly three or 
four ſpots in the fleſhy parts, at a good diſtance from the 
bones, were plainly diſcovered by their own light, tho' fainter 
than in the — — parts: When all theſe lucid parts 
were ſurveyed at once, they made a very ſplendid ſhow ; ſo 
that apylying a printed paper to ſome of the more luminous 
ſpots, he could plainly read divers letters of the title: The 
colour of the light was not the ſame in each, but in thoſe that 
ſhone livelieſt, it ſeemed to have ſuch a fine greeniſh blue as 
1s obſerved in the tails of glow-worms: But notwithſtanding 
the vividneſs of this light, it did not yield the leaſt degree of 
heat to the touch; an applying to the moſt ſhining places a 
ſealed weather-glaſs, the tinged ſpirit of wine was not obſerved 
to be ſenſibly affected; and notwithſtanding the great number 
of lucid parts, the leaſt degree of ſtench was not perceivable 
to infer any putrefaction, the meat being judged very freſh 
and well conditioned, and fit to be drefled : The floor of the 
larder where this meat was kept, was almoſt a ftory lower 
than the level of the ſtreet, and divided from the kitchin by a 
Partition of boards only, and with one ſmall window looking 


northward: The wind, as far as could be obſerved, was then 


louth-weſt, and pretty high; the air by the thermometer ap- 
peared hot for the ſeaſon, which was March, the moon was 
Eee 2 paſt 
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paſt its laſt quarter; the mercury in the barometer ftood at 294, 
inches: One of the luminous parts, which proved to be a ten- 
der bone, and of the thickneſs of a half-crown piece, appeared 
to ſhine on both ſides, tho* not equally; and the part of the 
bone, whence this had been cut off was ſeen to ſhine, but no- 
thing near ſo vividly as the part taken off did before; it yield. 
ed no luminous juice, or moiſt ſubſtance, as the tails of glow. 
worms do; upon compreſſing a piece of luminous fleſh be- 
tween two pieces of glaſs, its Night was not extinguiſhed; put. 
ting a luminous piece of veal into a chryſtalline phial, and pour- 
ing on it a little pure ſpirit of wine and ſhaking them together, 
in about a quarter of an hour, or leſs, the light was vaniſhed; 
but water could not ſo eaſily quench this fire, for putting one 
of the picces into a china-cup, almoſt full of cold water, the 
light did not only appear thro' that liquor, but above an hour 
after was vigorous enough not to be eclipſed by being looked 
upon at no great diſtance from a burning candle; upon con- 
veying one of the largeſt luminous pieces into a {mall receiver, 
the pump was plied in the dark, and upon the gradual remo 
val of the air, there was perceived a gradual diminution of 
the light, tho' never quite diſappear'd, as the light of rot: 
ten wood and glow-worms were obſerved to do; but by the 
haſty encreaſe of light, that diſcloſed itſelf in the veal * 
admitting the air into the exhauſted receiver, it appeared that 
the decrement, tho' but ſlowly made, had been confiderable; 
this experiment was once more repeated with the like ſucceſs 
which tho” it was a proof that this luminous matter was more 
vigorous or tenacious than that of moſt other ſhining bodies 
— there remained ſome doubt, whether the light would not 

ave been much more impaired, if not made to vaniſh quite, 


if the ſubject of it could have been kept long enough in the 


exhauſted receiver: It was alſo found, that a leg of the lame 
yeal had ſome ſhining places in it, tho' but very few and faint, 
in compariſon of thoſe that were conſpicuous in the above: 
mentioned neck: A luminous piece of veal included in a my 
after three days ſhone as vigorouſly as ever; the fourth day 
its light was 410 conſpicuous, ſo that it could be ſeen even in 
the day time in a . corner of the room; but before the en- 
ſuing night the light began to decay, and the offenſive ſmell i 
ou ſomewhat ſtrong ; which ſeems to argue, that the diſpo- 
ition, by which the veal became luminous, may very ue 

conſiſt both with its being and not being in a ſtate of putrefac 
tion; and conſequently is not likely to be deriyed from the * 
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or the other; the fifth day, in the morning, looking upon it 
beſore the curtains were opened, it ſeemed to be more lumi- 
nous than the 2 day; the ſame night it was manifeſt 
enough in the dark, tho' not vivid; the fixth day in the morn- 
ing after ſun-rifing, there was within the curtains a glimmer- 
ing light obſervable ; but the ſeventh day late at night no light 
at all was diſcernable : Some time after a pullet was obſerved 
to ſhine in four or five places in the ſame larder, tho not ſo 
large as thoſe of the veal, yet almoſt as vivid; and all theſe 
luminous parts were =_ or near the rump, and that which 
appeared molt like a {park of fire, ſhone at the very top. of 
that part, yet the fowl was freſh and found. 


An odd Kind of Muſhroom; by Dr. Liſter, Phil. Tranſ. 
Ne 89. p. 5116. 

* Dr. Liſter paſſed thro' Marton-woods, under Pinno- moor 

in Craven, he found an infinite number of muſhrooms, 
ſome withered, and others new ſprung up and flouriſhing ; 
they were of a large fize, ſomething bigger than the ordinary 
red gilled eatable muſhroom, or champignon, and very much 
of their ſhape, that is, with a perfectly round cup, or ſtool, 
as it is popularly called; thick in fleſh, and with open gills 
underneath, and with a thick fleſhy, round, ſolid foot-ſtalk, 
about fix fingers high above ground, and ordinarily as thick 
as one's thumb: If you cut any of this muſhroom, it will 
bleed very freely a milky juice, which taftes much hotter on 


the tongue than pepper, not —_— to the touch, not much 
diſcoloured by the air, or the blade o 


glaſs phial into which it was drawn, and in ſome days was dried 
into a firm cake, which alſo retained its fierce biting taſte and 
white colour ; and notwithſtanding the heat of this juice, it was 
obſerved to abound with fly-maggots; and the youngeſt and 
tendereſt of theſe muſhrooms, that is the moſt juicy, were 
much eaten by the grey meadow naked ſnail, lodging them- 
ſelves within the fides of the plant. Mr. Wray is of opinion, 
that this muſhroom is the ſame with that deſcribed in oh. 
Baubin, J. 40. c. 6. under the title of Fungus piperatus albus, 
lacteo ſucco turgens, for almoſt in all points the deſcriptions 
agree exactly. 
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a knife, as is uſual with 
moſt vegetable juices; it became ſuddenly concreted in the 
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Of Veins in Plants; by 1 . Phil. Tranſ. Ne g, 
5132. 


F HE ſkin of a plant may be entirely cut off with parti 


the ſpongy Parenchyma, and no ſigns of milky juic 
follow, that is, no breach of a vein; again, the plant has bee 
ſtripped of its ſkin by E it up by the roots, and expoſing 
it to the wet weather, untill it became flaccid, without ar 
injury to the veins, which yet, upon inciſion, would bleed: 
Theſe experiments make againſt the general opinion of one 
only ſap, looſely pervading the whole plant, like water in 
ſponge : In the tranſverſe cuts of plants, are ſeen, as it were, 
certain order and number of the bloody orifices of diſſedtel 
veins; we. obſerve alſo in a leaf, which is taken to be the fin 


and nerves, as they are commonly called, and are diſtribute 
into all the parts of the leaf, according to the ſubdiviſions of 
thoſe nervous filaments, and are with them diſpoſed into acer 
tain net-work, whether by inoſculations, or bare contact only 
he pretends not to determine. 2. That in a tranſverſe cut d 
a leaf, the middle fibre or nerve, for inſtance, ſeems to yield 
one big drop of a milky juice, ſpringing, as it were, from one 
vein, yet by the microſcope it plainly appears, that there ar 
many veins, which contribute to the U up that drop 
3. That if a fibre or nerve be carefully taken out of the let, 
the veins will appear in it, like ſo many ſmall hairs, or pipes 
running along the nerve. 4. That thoſe numerous veins at 
all of an equal bigneſs, for ought has been yet obſerved to the 
contrary. 5. Tho' we ſeem to be more certain of the ramit- 
cations of the fibres, wherein theſe veins are, yet we are n 
{o, that theſe veins do any where grow ſmaller, tho' proba 
they may do ſo; what cauſes the doubt is the exceeding mal 
neſs of theſe veins, even where we might probably expe then 
to be trunk-veins. 6. That we cannot diſcern any when, 
throughout the whole plant, larger, or more capacious Vellh 
than thoſe we ſee adhering to the fibres of the leaves, whit 
alſo appears from comparing the bleeding orifices in a tra 
verſe cut. 

Dr. Liſter is of opinion, that theſe veins do ſtill accompuſ 
their reſpective fibres; that all the fibres of the leaf are join 


ſtem of the plant ſeems to be the reaſon of the regular bud 


of the leaves; that thoſe of the twigs unite in the branch 
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and thoſe of the branches in the trunk, or body of the tree; the 
like ſeems to be obſerved in an inverted order in the ſeveral 
coats and ramifications of the root, and this the ſeveral circles 
of bleeding orifices in tranſverſe cuts ſeem to confirm: But in 
the roots of plants, if a fimple coat be ſeparated, and expoſed 
between your eye and the light, the veins 1 to be ſtrange- 
Ae and not in the ſame ſimple order as in the leaves; 
the like ſeems to hold of the bark of the bodies of trees: From 
what has been ſaid, it may well be doubted, whether there 
is any Sinus, or common trunk, into which all the veins do 
unite; but rather, that there are a multitude of veins equall 
large, each exiſting PR by itſelf: The ſubſtance of theſs 
veins ſcems to be as truly membranous, as thoſe of animals, and 
like them are claſtic; again, theſe membranous = — are ex- 
ceeding thin and tranſparent, for they ſuddenly diſappear and 
ſubfide, after they are exhauſted of their juice, and in parti- 
cular, the liquor, they contain, is ſeen quite thro* them: In 
the keeneſt froſt the juice was frozen into yup hard ice, but 
the milky juice in the veins was as liquid as ever, but not fo 
briſk, as in open weather; whence it appears that this latter is 
endued with a certain degree of fermentation, by which both 
itſelf and the plant are preſerved from the injuries of the 
weather; and hence alſo appear the different uſes and natures 
of theſe juices, and that the frozen ificles, or that copious, di- 
luted and Iimpid ſap is alimental, and the milky unfrozen 
juice, the only proper venal juice. 
| As to the motion of theſe juices, it is certain; 1. That the 
milky juice always moves and ſprings briſkly upon the opening 
ofa vein; the limpid ſap only at certain ſeaſons. 2. That the 
yenal juice has a manifeſt inteſtine motion, or fermentation. 

According to the knowledge we yet have of the parts of 
plants, theſs Juices ſeem to move by a mechaniſm of parts far 
different from that of animals; for in plants we do not yet 
diſcover any uniting of veins into one common trunk, no 
pulſation, no ſenſible ſwelling by ligature, nor difference in 
veins, Oc. 

There ſeem to be manifeſt ſigns of ſenſation in plants, as 
appears from the ſudden ſhrinking of ſome, the frequent clo- 
ling and opening of flowers, the raiſing the heads of poppies 
from a een to an erect poſition, and particularly, the 
vermicular motion of the veins, when expoſed to the air. 

As the preventing the blood of animals from coagulating, -is 
one reaſon for the neceſſity of a circulation in them, 2 the 
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ſame thing holds for a like circulation in plants; for their jy; Le di 
ces do immediately break and n and the ſerum in gy cher lit 
as well as in the other becomes a {tiff jelly by a little ſtanding, 


and it appears by various experiments, that probably more : Pans 
uſeful preparations, and a truer analyſis, and ſeparation of th, WW auantiti- 
parts of vegetable drugs might be effected, whilſt they Med 4c av 
— and liquid, than after they once become concreted Med. if r 
and have loſt their natural fermentation, f a; * 
A Freezing Rain 5n Somerſerſhire ; by Dr. Beale. u, $5 
Tranſ N“ go. p. 5138. ; 2 5 
HE freezing rain, which fell here in December 1 ſigns | 
x j has made ſuch a deſtruction of trees from Brita u be callec 
Wells, Sbepton-mallet, Bath and Bruton, and other places c de let 
the weſt as may ſeem incredible: It deſtroyed many orchark e vows 
expoſed to the north-eaſt ; had it concluded with ſome guſts a I $2 m 
wind, it might have been of bad conſequence the ice, ona iſo on t. 
ſprig of an aſh · tree of juſt 4 of a pound, weighed 16 pound; | xponent 
and a {mall bent or bulruſh was encompaſſed with ice five in ach mer 
ches in circumference ; and yet tho' the trees and hedyes were reformed 
loaden with ice, there was none to be ſeen on rivers, nor on Point D: 
ſtanding pools: Some travellers were almoſt killed by the . a 
coldneſs of the freezing air and rain; all the trees on the high Wi onſeque: 
way from mw to Shepron, were ſo torn and broken down by hi; rule, 
the weight of the ice, that the road was become unpaſſable; ion by — 
ſome were affrighted with the noiſe in the air, till they cb 1 A, v, 
ſerved it was owing to the ſhock of the icy boughs againſt eic ay tou 
other; ſome again ſaw this freezing rain fall upon the ſnow, Wil ing is te 
and immediately freeze to ice, without ſinking into it, fo tha nembers 
it was all along covered with ice: Theſe froſts were imme poſed, th 
diately — * by glowing heats, which cauſed excellive n the ot 
ſweatingboth by night and day; the buſhes and flowers appeared ore only 
in ſuch ſorwardneſs, as if it had been in April or May; i! WiWpouer of 
apple-tree bloſſom' d before Chriſtmaſs, and bore apples ber, d into a, 
a ly knit before new- year's tide, and as big as the end of oon ſhew 
one's finger, | 200 
* ; N 
A methcd of drawing Tangents ro all geometrical Curves; 1 Tas 

M. Sluſius. Phil. Tranſ. N“ go. p. 5143. Tran/lated im : ire! 2 
the Latin. va 


g tothe | 
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ET any curve DQ (Fig. 6. Plate XI.) be given, al 
whoſe- points may be referred to any given right line 
E AB, thro the right line A D; it matters not, whether EA 1 
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be a diameter or any other line, or whether there be alſo given 
other lines, which, or their powers, may come into the equation. 
nn an analytical equation, for greater plainneſs, let D A be 
always defigned by v, BA by y, and let E B and other known 
W quantities be expreſſed by conſonants; then let DC be {up 
ed drawn, touching the curve in D, and meeting EB produ- 
Need, if needful, in the point C; and let CA be always called 
H and this will be the general rule for finding CA or 4. 
. Reject out of the equation all thoſe members, in which 
eicher y or v is not found, then put all thoſe that have y, on 
None fide; and all thoſe which have v, on the other, with their 
| bern f. or —; and let the latter for diſtinction and caſe fake 
be called the right, the former, the left fide. 2. On the right 
fide let there be prefixed to each member, the exponent of 
be power, which v has there, or which is all one, multiply 


so on the left fide, multiplying each member there by the 
Wc«ponent of the power of y therein; and befides, let one y in 
ach member be always changed into a: The equation thus 
Wcformed ſhews the method of drawing a tangent to the given 
int D; for ſince that point is given, y and v are likewiſe 
Piven, as alſo the other quantities expreſſed by conſonants, 
Wonſequently 4 muſt be known: Any obſcurity that may be in 
WF his rule, will be cleared up by ſome examples; let this equa- 
Won by — y* — v* be given, in which let EB be ö; BA; 
WA, o, and let @ or A C be ſought, fo that drawing DC, it 
Way touch the curve DQ in D: According to the rule, no- 
lig is to be rejected out of this equation, — in each of its 
Wncmbers either y or v may be found; and it is beſides ſo diſ- 
poled, that on one fide are all the members in which y 1s, and 
Wn the other fide all thoſe in which v is found ; there 1s there- 
ere only to be prefixed to each member the exponent of the” 
aer ſ of or vin each, and on the left fide one y to be chang- 
d into a, that it may be ba — 2 ya = 2vv; now this equa- 
on ſnews the method of drawing a tangent to the point D, or 
* = Fn = AC: And if the equation 44 + by — yy 
= vv were given, the equation for the tangent would be en- 
rely the ſame with the preceeding, after rejecting 44 accord- 


353, or 255 7 from bby + 27 —+ 43 
qvv, is made 554 rk 2294 ＋ 35% A = 2qVv, and 
or. I. F ff | on 


all the members into that exponent. 3. Let the ſame be done 
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— n 4 3 o @© % = 0 
. NN + by y qqvy 
+ 2v3 becomes 3 %% 2 45 =24qvv 32, and 
a= in theſe and ſuch like equations then 


5 þ . 3 
can be wo diffcolty; poſſibly there may be a little 1n thoſe, ſome 
of whoſe members conſiſt ofthe products of y into v; as ,. 
y, c. yet that difficulty is but inconfiderable, for fan 
you have 5 = boy — yvo, — is to be thrown out of ti 


2770 


A ſkilf 
equatic 
ample, 
ſquare 
. 


value ii 


equation, ſince either y or v is found in each member; but tha 

it may be diſpoſed according to the rule, y vv mult be take 1 
twice, and be put both on the right fide, in which are men. 87 f. 
bers having v, and on the left fide, whoſe members have, * . 
ſince y v contains both y and v; then you muſt make) As it 
vvy=buvy - yvv, and changing this equation into another towards 


vi. 35% % ＋ U = 2bvuv — au, & will be equal v parallel 
— — for the rule is to be thus underſtood, ws. — 5 

| ed 
that on the left fide the power of v is not to be regarded — 
wherefore the exponent of vv muſt not be prefixed to yvv, minator 
only that of y; as on the "_ ſide, the power of y in 305 both par 
muſt not be regarded, but only that of v, whoſe exponent 110 at leaſt t] 
be _; thus, if it el 2 be drawr 
it ſhould be y * + by+ + yy9v% 244 —ypv), the nega 
the equation for the tangent would be 55% + gby*'a7 CO 
44 — 399%"  Wtouch the 
gy ++q4by*—+ 20” 3. If bot! 
And theſe examples ſeem to comprehend all poſſible variety ¶ quantitie 
of caſes; but perhaps it may be of uſe to apply what vs iFtangent is 
explained in | nan to ſome particular line or other: L with the 
therefore the curve B D, Plate XI. Fig. 5. be given, of fu I denomina 
a property, that aſſuming in it any point D, and BD be drawn or on the 
and DE erected perpendicular thereto, meeting the right i fraction u 
BE in E, the A2 ine DE may be always equal to the rigit trary way 
line BF; to expreſs the equation analytically, let DA be; WWW whenever 


2 74a = 64qu) — zy“, anda = 


B A, y; BF or DE, q; then will EA be equal to =, a 3 
the ſquare of DE being equal to the two ſquares of DA u - 9 a) 
AE, the equation will be 4 4 => ＋ vv, or 44% i equations 
vt +y 2 which, according to the rule, is to be thus os 5 
formed vr the tangent, 2 %% —yyvy = vt + yyv9, equation 


2414) 


* 
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24994 — 2 9 4 —+ 2 vv, and 4 LEY: 
A ſkilful mathematician cannot be ignorant how to reduce ſuch 
equations to eaſier expreſſions for conſtruction; as in this ex- 
ample, ſeeing the rectangle BA E is ſuppoſed equal to the 
ſquare of A B, if EA be called e, it will be vv = ye, and 
v*=yyee, and 44 e ee; therefore ſubſtituting their 


value in the equation, it is 4 22 „that is, ae 2E 
155 and adding ee to both ſides, ae ee ee ze 


yy; therefore the three quantities e, e y, and e + 4, or 

A, EB, and EC will be in continued proportion, and the 
conſtruction will become caſy. 

As it has been hitherto ſuppoſed, that the tangent be drawn 
towards B, tho' it may happen from the data to be either 
parallel to A B, or to be drawn to the 2 part, ſo it now 
remains to determine, how this variety of caſes may be diſtin- 
guiſhed in equations; making a fraction for à as in the above- 
mentioned examples, the parts both of the numerator and deno- 
minator with their figns are to be conſidered ; for ;1.If in 
both parts of the fraction all the ſigns be either. affirmative, or 
at leaſt the affirmative exceed the negative, the tangent is to 
be drawn towards B. 2. If the affirmative quantities exceed 
the negative in the numerator, but be equal to them in the 
denominator, the right line draw thro' D parallel to A B will 
touch the curve in D; for in that caſe & is of an infinite length. 
3. If both in the numerator and denominator, the affirmative 
quantities be lefs than the negative, changing all the figns, the 
tangent is again to be drawn towards B, and this caſe coincides 
with the firſt, 4. If the affirmative quantities exceed in the 
denominator, and come ſhort of the negative in the numerator, 
or on the contrary, then changing the figns in that part of the 
tration where they are leſs, the tangent muſt be drawn a con- 
trary way, that is, AC muſt be taken towards E. 5. But 
EF whenever the affirmative and negative quantities are equal in 
the numerator, let them be how they will in the denominator, 
a will become nothing; ind conſequently the tangent is either 
AD itſelf, or EA, or parallel thereto, as will cafily be found 
by the data; and theſe various caſes may be explained by 

equations for the circle ; let the diameter of a ſemicircle be 
EB, Fig. 8. and let D be a point given, from which the per- 
pendicular A D may fall = o, let BA =y, BE b, the 


equation will be þy — yy = vv, and drawing the tangent 
F f 2 | DC, 


= 


E I = F _ 
po G = - © 4 i pa l 3 d 
„ N TOY Jn =. r 1 1 . g 
- * 
= —_ot_— HR — — —˙— —————— oops - * - 


_—_ = ....v 


| 
4 


29, the tangent is to be drawn towards B, if leſs, towards B, 


:Jine BE, parallel and equal to the diameter; making NI 
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DC, it will be A C, or a 3; now if þ be greater thn ial 
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ſphere d 


it equal to it, it will be parallel to E B, as was faid in No 
2, 4: Let there be any ſemicircle inverted, as N DD, Fig, g 
the points of whoſe periphery are to be referred to the righ 


= d, and all things elſe as above, by — yy = dd vv. 


289 — 2 dv 


2dJv; therefore A Cor a = FISTS now fince v here j 


ſyppoſed to be always leſs than d, if þ be greater than 23, then 
the tangent muſt be drawn towards E; if equal, it will be 

arallel to BE; if leſs, changing all the figns, the tangent mul 
be drawn towards B, as by N“ 4, 5; and 3; but there could he 
no tangent drawn, or at leaſt, E B would be the tangent, i 
N B had been taken equal to the ſemidiameter, or 24 =, 
by Ne 5: Let there de another ſemicircle, whoſe diamete 
N B, Fig. 10, is perpendicular to E B, and to which its point 
are ſuppoſed to be referred; let NB be called h, and all thing 
ſtanding as before ; the equation will be yy = — vv, ad 


by — 299 : 
4 =—=— ; now if & be greater than 2 2, the tangen 
2 


muſt be drawn towards B; if leſs, towards E; if equal, DA 
will be the tangent, as by Ne x, 4, and 5. And theſe areal 
the various caſes that the conſideration of equations can afford 


Effects of the varying Weight of the Atmoſphere upon Bulig 
in Mater; by Mr. Boyle. Phil. Tranſ. N“ 91. p. 5156. 


THEN we confider what quantity of air appears by the 
| pneumatic engine to be lodged in the pores not only! 
water, but of the blood, ſerum, urine, gall, and other juices 
the human body, the very alteration of the atmoſphere in pom 
of weight may in ſome caſe have confiderable effects on meni 
health; as when the ambient air, for inſtance, grows ſudden) 
much ſighter than it was before, or than it was wont to be; lf 
ſpirituous and aerial particles plentifully lodged in the mals of 
blood will naturally Fvell that liquor, and fo diſtend the great! 
veſſels, and thus not a little alter the celerity and mannerd 
the blood's circulation thro' the capillary arteries and veins 
and the following experiment may 3 to confirm this notion 
Cauſing to be blown at the flame of a lamp three ſmal] round 
glais-bubbles, about the bigneſs of hazel-nuts, and furniſhed 


each of them with a ſhort and ſlender ſtem, by whole my 
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they were ſo vicely poiſcd in water, that a very ſmall change 
of weight would make them cither emerge, if they but lightly 
leaned on the bottom of the veſſel, or fink, if they floated on 
the top of the water; this done, when the atmoſphere was of a 
convenient weight, they were put into a wide-mouth'd glaſs, 
furniſhed with common water, and leaving them 1n a quier 
place, they were ſuffered to continue there many weeks; 
ſometimes they would be at the top of the water, and remain 
there for ſeveral days, or perhaps weeks; and ſometimes they 
would fall to the bottom, and after continuing there for ſome 
time, they would again e and tho' at times they would 
riſe to the top, or fall to the bottom of the water, according as 
the air was hot or cold, yet it was not difficult to diſtinguiſh 
thoſe motions from thoſe produced by the varying gravity of 
the atmoſphere ; for when the beams of the ſun, or the beat of 
the ambient air, by rarifying the air included in the bubbles, 
made that air drive. out ſome of the water, and conſequently 
render the whole. bubble, conſiſting of glaſs, air, and water, 
ſomewhat lighter than a bulk of water equal to it, and tho' the 
bubble did neceſſarily ſwim as long as the included air was 
thus rafified, yet when the ablence of the ſun, or any other 
cauſe, made the air loſe its adventitious warmth, there would 
again enſue a condenſation of the air, and thereupon an intru- 
fion of more water, to ſucceed the air into the glaſs, and con- 
ſequently a ſinking of the bubble, and this would commonly 
happen at night, if not ſooner; but when the riſing and falling 
of the bubbles was owing to the varying weight of the atmo- 
ſphere, it appeared by the barometer that they ought to do ſo, 
in ſo much that it might be predicted, whether the mercury in 
the barometer ſhould be high or low, by obſerving the ſituation 
and poſture of the bubbles; and tho' the changes of air as to. 
heat and cold, unleſs the atmoſphere were conſiderably either 
too light or too heavy, would place the bubbles ſometimes at 
the top, and ſometimes at the bottom of the water, within the 
compaſs of a day; yet if the atmoſphere were either very 
heavy, or very light, the bubbles would continue at the bottom 
or top of the water for many days together, in caſe the atmo- 
Iphere did not in all that time change its gravity. 


Of 
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Of the — 4 — of Mercury at an wnuſual Height, þ 
7 


Wallis. Phil, Tranſ. Ne 91. p. 5160. 


1 N the Torricellian experiment, the quickſilver contained i 
I the inverted tube of what length ſoever it be, whoſe open 
orifice C fig. 11. Plate XI. is immerſed in ſtagnant mercury, 
does uſually ſubſide to about 29 inches above its ſurface Ah 
and there remain ſuſpended as at I; but if the quickſilyer by 
well cleanſed from air, it has been found to ftand top; ful, 
even to the height of 55 inches; but upon the admiſſion of the 
Jeaſt air, or a ſhaking of the tube, it falls down to the uſu 
ſtandard. Dr. Wallis would account for this from the ſpring 
of the air, which is neceflary to put heavy bodies in motia, 
that are not impelled by any other force; and my Lord Bran. 
cker ſuppoſes, that there might be yet in the air a greater 
weight or preſſure than this, neceſſary for the height of :y 
inches, in caſe there be nothing but the bare weight of quick 
filver to be ſupported; and with this M. Huygens ſeems t 
agree, fave that what the former denominates air, the latter 
calls a more ſubtile matter: But Dr. Vallis thinks there mul 
be fomething more than this ſubtile matter to ſolve tie phe- 
nomenon, notwithſtanding M. Huygens's experiments in favour 
of it; for if this matter be ſo ſubtile as to preſs thro' the top of 
the glaſs on the quickfilver, and conſequently thro' the upper 
on the lower of the two marbles; it does not appear, why it 
thould not balance itſelf above and below, in the ſame mu- 


ner as common air would do, if the tube were pervious to i 


at both ends, and the quickſilver, by the preponderancy of its 
own weight, fall preſently; and it does not ſolve the difficuly 
to ſay, that tho' glaſs be penetrated by it, yet not in ſo copious 
2 manner as where no glaſs is, becauſe the ſame obſtacle doe 
juſt in the ſame manner remain, when the tube is in part emp 
tied, as when the quickfilver is not cleanſed, the pores of the 
laſs not being, by either of theſe, made more pervious; 
it we ſuppoſe the ſubtile matter to be ſtrained thro' with ſome 
difficulty, as air or water would be thro' a cloth, this aft 
ſſibly cauſe the quickſilver, when it ſinks, to fink gradually 
Put not ſuddenly to the height of 29 inches, as from D to l. 
The connection or coheſion of the parts of mercury, either 
to each other, or to the ſides of the glaſs, which M. Huge 
et po to require for their ſeparation a greater force, than i 
in theſe percolated particles, till they have room made them to 


combine, ſeems the leſs confiderable, becauſe it is not 1 ne- 
ceflary 
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efſfary to ſeparate them from each other, fince they may unſe- 

— A — by the ſides of the glaſs, to which * well 
Wi-nown, the quickfilver is not apt to ſtick; as water will not 
W nite with oil or greaſe ſo that there needs no ſuch force to 
disoin the mercury from the glaſs, whatever force may be re- 
W cuifite for disjoining its parts from each other. 

If therefore we ſhould ſuppoſe the preflure of the grofler air 
downwards on A B, the ſurtace of the ſtagnant quickfilver, 
and conſequently by means thereof upwards at C, ſufficient 
only to ſuſtain the mercury in the tube to the height of I, but 
che ſuperadded weight or preſſure of the purer air to hold it 

up as high as D, 75 inches or more, when full, and the quick- 
. i well cleanſed, as if in all that time it could not enter at 
D; but in caſe the mercury be not ſo cleanſed, or be already 
ſunk to H, this purer air would enter at D, and thruſt it down 
to L, counterbalancing the preflure at C of the purer, but not 
of the groſſer air, which ſeems to be the ſum of what M. Ha- 
gens advances z. yet one mult be at a loſs, why it may not as 
well penetrate D at firſt, to bans the deſcent of the mercury, 
as afterwards to purſue itz why not ag well begin the de- 
ſcent when the quickſilver is well cleanſed of air, as when it is 
not ſo; and why alſo, if the purer air do freely enter at D, it 
W does not preſently fall; or, if not freely, why, when it falls, 
i falls ſuddenly, and not leiſurely from D to I: Dr. Wallis 
W therefore would aſcribe the cauſe of this phznomenon to that 
W {ſpring of the air which is wanting in quickũlver; now ſuppo- 
ig that a body at reſt will continue in that ſtate till it be put 
in motion by ſome force, which may be either that of percuſ- 
ſon from ſome body already in motion, which is the caſe when 
the quickfilver falls by ſhaking or ſtriking the tube, or of pul- 
ſon from a contiguous body beginning to move, as by the ex- 
W panfion of ſome adjacent ſpring, which is the caſe when the 
ſpringy parts of the air, either left uncleanſed, or re-admitted 
into the quickfilver, do by expanding themſelves put the 
We quickfilver in motion; and therefore if quickfilver be not a 
We {pringy body, it cannot on that account put itſelf in motion. 
= My Lord Brouncker does a little alter the caſe from what 
ſeems to be M. Huygen's hypotheſis ; for he ſuppoſes this purer 
We part of the air to be of a like nature with the groſſer; which 

I. Huygens does not, and tho' finerthan the reſt, fo as to pene- 
trate glaſs, which the groſſer will not do, yet of a ſpringy nature 
like the grofler air, which therefore acts not only by its weight, 
but alſo by its ſpring; and therefore when once entred, wy c- 
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a ſmall proportion, it acts as effectually at its firſt entrance, y 
if the whole incumbent air had admiſſion, its ſpring being of | 
like tenſion with that of the external air; but tho M. Hagen 
muſt allow his ſubtile matter weight; yet whether he makes 
fpringy does not appear; and when he ſays, that without dif 
ficulty it penetrates glaſs, water, quickſilver, and all oths 
bodies, which are impenetrable to air; whether he mean, y 
the words ſeem to impart, without great difficulty, tho' vit 
ſome, is not caſy to determine: But his Lordſhip, tho! he ally 
his ſubtile ſpringy matter to penetrate glaſs, yet not withoy 
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difficulty, and till it have ſome room made as at H D, when be ſubje 
in it may collect itſelf, it cannot exert its ſpring, and there than tha 
not while top- full of cleanſed mercury; but it acts imme ter; but 
diately as ſoon as ſome room is made for it; whereas, if ty W cxperim 
uickfilver be not purged of air, that little, which remain, 
oes by its ſpring begin the motion; he alſo thinks it probable, A L:/c: 
and which, if true, will be a good confirmation of this 5 

ſis, that a large but low tube of glaſs, ſhorter than 29 inch, Wi Bou 
may ſtand top full of quickfilver, tho? with a ſmall hole at toy, ſma 
as at K, at leaſt ifummerged in water; he might alſo ſuitah the Sin; 
enough to his own hypotheſis have allowed his more ſubti or new 
parts of common air to penetrate quickfilver, but not plas; but Her 
and therefore in caſe of room for it at HD, it might pals up- { were {or 
wards thro' the ſtagnant quickfilyer, and that at C, to HD, een wit! 
and there exert its ſpring. Nef tur, 
There 1s yet another way of explaining the ſame hypotheli | the ſpace 
without allowing this ſubtile matter to pierce the glaſs, which H Canpani, 
is this; our common air being an aggregate of very heterogs lar mot 
© neous parts, ſome of them may be ſuppoſed fpringy, and Wo be ſo, 
others not ſo; the ſpringy parts may be conceived to be 5 d latellite, 
many conſiſtent bodies, like ſmall hairs or ſpringy threats t ſtars; 
wrapped up in different forms, and variouſly entangled, os s ſtars, but 
to form many vacuities capable of admitting ſome fluid matter, Wat fron 
which may inſinuate itſelf into thoſe vacuities, without diſturd urn in 
ing the texture of theſe ſpringy parts; and which may preſs s dimini 
a weight, but not as a ſpring; now if in the Torricellian tube, MPened in 
3 a quantity of ſuch ſpringy matter, its ſpring will be WP , or 10 
equally ſtrong with that of the external air, and therefore able iPrduary 
to counter balance it, tho its weight be much leſs, becauſe ad: revoly 
mitted with ſuch a tenfion; but if only an unſpringy fluich portion, 

which preſſes. as a weight but not as a ſpring, and defended by etween 
the glaſs tube from any other preſſure, ſave that of its ow urn h. 
weight, it will ſtill be too weak to force its own way, till in as a {in 
ſingle Vor, I 
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the Sinus of the water of Aquarius; whic 
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fingle weight be equivalent to that which it is to encounter, 
which is not only the ſpringy part of the air, but alſo that fluid 
unelaſtic part, which, tho' on account of its fluidity, it would 
yield to a ſprin y body 9 thro' it; yet not to this fluid 
that is like itſelf deſtitute of ſuch a ſpring, and 1s therefore able 
to ſuſtain it at a much greater height than it could do if 
freed of ſpringy air, fo long atleaſt, till ſome ſpringy body 
be admitted, or ſome concuſſion equivalent to it, put it in mo- 
tion; and being once in motion, it will continue in it, till ſtop- 
ped by ſome equivalent poſitive force: This — may 
be. ſubject to = difficulties and exceptions, but to fewer 
than that of allowing the glaſs penetrable by this ſubtile mat- 
ter; but the beſt way to determine this matter is by ſuitable 
experiments. 


A Diſcovery of two Planets about Saturn; by M. Caſſini. 
Phil. Tranſ. N“ 92. p. 5178. 
Bout the end of October 1671, Saturn paſſed cloſe by four 
{mall fixt ſtars, that could only be ſeen by a teleſcope within 
Rheita took once 
for new ſatellites of Jupiter, calling them Urban-oftavians ; 
but Hevelius, who called them Ula/diflavians, ſhewed they 
were ſome of the common fixt ſtars, that may eyery day be 
ſeen with a teleſcope any where in the heavens: This paſſage 
of turn gave occaſion to diſcover in the ſame place, within 
the ſpace of 10 minutes with a teleſcope of 17 foot, made by 
Campani, eleven other ſmaller ſtars, one of which, by its parti- 
alar motion, ſhewed itſelf to be a true planet; and it was bond 
o be ſo, by comparing it not only with Saturn and his ordinary. 
latellite, Va 1655 by M. Huygens, but alſo with other 
Axt ſtars; its motion was very 4. — in reſpect of the fixt 
Pars, but leſs ſenfible in reſpect of Saturn; yet it appeared, 
hat from October 25th to November iſt, his diſtance from 
turn increaſed weſtward, and from that time to November 6th 


diminiſned; ſo that his greateſt digreſſion from Saturn hap- 


8 — 


pened in the beginning of November, which was found to be 


ordinary fatellite; and hence it was judged, that the time of 
s revolution was quintuple, applying to the ſatellites that pro- 


or 10 + diameters of Saturn's ring, 0 triple that of the 


on, which Kepler hath remarked in the primary planets, 


detween the periadical times and their diſtances: Dec. 16th, 
turn had reſumed his round figure, and to the eaſt of him 
as a {mall ſtar at a great diſtance in a ſtreight line with Sa- 


Yor, I, Gg g turn, 


this was the ſame ſtar, it moved towards Saturn on the eaſt, 
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rurn, and his ordinary ſatellite, which was alſo oriental, but at the 0 
a ſmall diſtance from Saturn. Dec. 24th, this fatellite wa as It | 
ſeen in the weft, and an oriental ſtar leſs diftant from Sa:yr; chat! 
than that ſeen the 16th. W ther, 

Dec. 15th and 1th, 1672, with an excellent teleſcope of ;; conle 
foot, made by Campani, an occidental ſtar, remote from Si, firme. 
was obſerved, which in both theſe obſervations had à ſouth. ther f 
ern latitude in reſpect of the line of his wings; but in the fir had a 


it was further diſtant from Saturn than in the ſecond ; fo that if AR * <4 
| paring 


poſing it to be its ſatellite, it was in the de ir 
e 


and conſequently, ſu in five 


ſuperior part of its circle. 
Feb. 6h, 1673, it was ſeen again, and all the following day the fir 
to the-2oth; this new planet removed more and more from n 180 
Saturn, till the 19th of Feb. when the difference between hs ones, 
9 and that of the centre of Saturn was 30! of an hou, Wi betwee 
which gave at leaſt 10 diameters of Saturn; and on the :cth, ny Ot 
the diſtance was judged by eſtimation to be greater: By the ap- each; 
parent ſwiftneſs of his motion during the firſt days, 1t was very him to 
eaſy to ſee that this planet had been in conjunction with Sau by thel 
Feb. zd, 1673; and by his motion to the weſt, it appears, that tion ab 


he was in the inferior part of his circle; and becauſe during circle i 
toward 


this time of 17 days, he removed more and more from Sui 
tis certain that he remained in the ſame quadrant of the ink- Wl fan. r 
rior occidental circle above 17 days, and that his whole reve The Vol 


Jution is more than 68 days: He was theſe laſt days at 1 
diſtance almoſt equal to that which he had about the end d 
Octob. 1671; ſo that in 480 days, or thereabouts, he made1 
certain number of entire 4 (eel which can be no more 
than 7, fince each of them is queſtionleſs more than 68 days; 
if you ſhould count 7 of them, each would be 68 + days, f 
you reckon 6, each would be 80 days, if but 5, each would b 
96 days; but this laſt ſuppoſition can by no means be made n 
agree with the two obſervations of December 1672, and tix 
firſt does not agree ſo well with them as the ſecond. dati 
Dec. 23d, another ſmall ſtar was found weſtward of Sn * atile, 
between him and his ordinary fatellite, which was alſo on tis b wy Ye 
weſt; almoſt at a double diſtance ; Dec. zoth, a ſmall ſtar vu BN obe " 
feento the eaſt of Saturn, without any latitude between him Wk X 
and his ordinary fatellite, which had alſo paſſed to the caſtd xy 
him; Jan. 1oth, 1673, this little ſtar appeared to have te x2 tg 
turned almoſt to the ſame poſition in ceſpeck of Saturn and hl * 5 a 
ordinary ſatellite, where it had been Dec. 23d; Jan. = dar 
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the ordinary ſatellite was oriental, and the new one occidental, 
as it had been in the preceeding, but a little nearer to Saturn; 
that ſame evening this planet was obſerved: for an hour toge- 
ther, in which time it e to Saturn on the weſt, and 
conſequently it was in the ſuperior part of his circle, which con- 
firmed it to be an interior ſatellite; thus the purſuit of ano- 
ther ſatellite, which was at a greater diſtance from Saturn, and 
had a longer period, gave occaſion of diſcovering this, which 
is ncarer, and whole period is ſhorter ; then it was, that com- 
paring the obſervations together, the rule of the motion of the 
new interior planet was found; for the two laſt ſhewed, that 
in five days he had made more than à whole revolution; by 

| the firſt . compared with the third, it was judged that 
in 18 days he had made a number of revolutions, almoſt whole 
ones, which were four, each of them of four 4 days; ſo that 
between the 10th and 15th it might be, that there had been 
one revolution of four 4 days, or two revolutions of two 4 days 
each; but the combination of the firſt with the ſecond, cauſed 
him to ſeclude the period of two 4 days; it was therefore judged 
by theſe obſervations, that this laſt planet finiſhes its revolu- 
tion about Saturn in four + days; that the ſemidiameter of his 
circle is of 1 f of the diameter of Saturn's ring; that he was 


towards his greateſt occidental digreſſion, Dec. 23d, and 
Jan. iſt, about ſeven o'clock in the evening. 


The Volatilization of Salt of Tartar and other fixt Salts ; by 
Dr. Von der Becke. Phil. Tranſ. No 92. p. 5185. 


HIS learned author, having exploded the uſeleſs and 
empty terms of faculties, qualities, c. and recom- 


mended the inveſtigation of nature by experiments guided by 
reaſon; endeavours to ſhew, firſt, the cauſes of the — ot 
the {alt of tartar; ſecondly, the reaſons of the volatilization; 
turdly, what degree of volatility the ſalt of tartar- hath ac- 
quired in that fermentation made with its own ferment, 

As to the firſt, he blames thoſe that divide ſalt into fixt and 
volatile, that divifion, in his opinion, being unknown to na- 
ture ; there not being any fixt Ale to be formally found in any 
body before calcination; ſuch as the alcalizate cale of tartar and 
other fixt ſalts are, produced by calcination ; he therefore 
intorms us, that ſalts that are volatile before incineration, are 
by the action of the fire fo colliquated among themſelves 
and with the earthy particles, as to become fixt thereby; for 
the clearing of 2 he ſuppoſes, with ſome others, that 

6g g 2 thero 
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there ate two kind of ſalts, viz. an Alcali and an Acid, as the After 
—.— inſtruments of nature in the germination of plants, the de found 
firſt conceptions of animals, and in all the beginnings of fer. tile fa 


mentations; and theſe two ſalts he affirms to be volatile, and 
therefore caſily reſolvable by the ſalt of the air; ſince it ap 
pears, that all vegetables, eſpecially aromatics, if they be ay 


hc auth 
Polatile ! 
uch bod 


conſiderable time expoſed to the air loſe their ſalts; and tha Myened 
wood in particular, by the action of the air conſuming the mem; u 
Jatile ſalt, does in time quite moulder away: Whilſt therefor lts, be! 
theſe ſalts are looſened, and ſet at liberty by the fire, elſe they ound t. 
would not act, they begin to operate on each other; the vol iWoagulats 
tile falt working on the volatile Alcali, fixes it, and they ar hich m 
colliquated together; which operation of nature being well ladder 1 
obſerved, it will be manifeſt, that that received axiom is falſe; ud ſo he 
viz, things volatile are fixed by thoſe that are fixt, and thing e of a 
fixt rendered volatile by thoſe that are volatile: Now that v WWnited w 
Jatile ſalts are conſumed by the air, and colliquated by fir, em, it 
is ſo notorious, that common people are wont to fink in watt y away: 
ſuch timber as they would preſerve from putrefaction, therely es not 
to keep it from the air, and to harden it to a greater degree y an ex 


for ſtrong ſupports of buildings; hence alſo they lightly bun rt falt © 
the ends of timber to be {et in the ground; that fo by the er, all t 


fuſion made by fire, the volatile ſalts, which by the acceſm to the 
of the moiſture of the earth would eafily be conſumed to the ill rem 
corrupting of the timber, may fix each other; for which rs ident, 
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ſon alſo, vg. the fuſion of the volatile ſalts, ſhip-carpenten 
are wont to burn the lowermoſt parts of ſhips, that lie unde 
water; and to uſe a very common inſtance, it is known, thi 
whilſt wood burns, the ſmoke aſcends wherein the two volats 
falts are contained, that coagulate each other into ſoot; whid 
falts may again be eafily ſeparated; and theſe volatile falt 
conſtituting the ſmoke and ſoot, riſe till the wood is reducedt 
aſhes, in which the remaining volatile ſalts are colliquated tos 
fixt ſalt, to be eaſily waſhed out with water; theſe two vol 
tile ſalts do therefore afford the matter, of which the fixt lil 
is made by means of the fire; whence it is evident, that! 
much the more fixt ſalt is obtained, which really happens, tl 
more volatile ſalt the mixt body contained before incineration 


as alſo why freſh herbs burnt to aſhes yield a greater quant ould ha 
of fixt ſalt than dry, becauſe the air robs them of the greife of f 
part of their volatile ſalts; and on the fame account, Fecay orion o 
and mouldered wood contains almoſt no fixt ſalt, having a be partic 
loſt its weight. N 6 | articles 
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After having thus ſhewn, that no fixt Acaligate ſalt is to 
e found in mixt bodies before incineration; and how the vo- 
tile falts are by calcination brought to fuſion and ſo fixed; 
e author, in order to a further proof of the fixation of ſuch 
Polatile ſalts, takes notice of the mixture of earthy parts in 


; uch bodies; ſome of which, when theſe two volatile ſalts thus 
: WSpcncd by the fire act on each other, are coagulated with 
„em; which he conceives to be the caſe, when theſe two 


les, being concreted in the kidneys, do by their aſperities 
p ound the blood veſſels, whence the nephritic pain; and ſo 
 Foagulate together with themſelves the extravaſated blood, 
r hich makes the ſtone in the kidneys reddiſh, as that of the 
ladder is whitiſh from the mucous ſubſtance of that part; 
nd ſo he obſerves that the ſtones concreted in the gall-bladder 


—_ 


II 
—— 


Inited with the ſalts, and has been in a manner vitrified wi 
hem, it unites them ſo cloſe, that they can no more riſe and 
y away; and the ſalts are rendred ſo fixt, that a gentle fire 
Woes not touch them, a ſtrong one brings them to fuſion, and 
y an extreme degree of heat they are vitrified ; ſo if you mix 
xt ſalt of tartar with cinnabar of antimony, or with quickfil- 
Wer, all the quickſilver, tho' a very ponderous body, will paſs 
Pro the retort, but the ſalt of tartar, by reaſon of its earth, 
ill remain at the bottom of the veſſel; whence he thinks it 
vident, that the fixt Alcali's, eſpecially that of tartar, can- 
Wot, on account of the colliquation of the earthy parts, pene- 
Wate into bodies to be diſſolved, nor conſequently remove the 
moſt ſeeds of diſeaſes. 
W Now, in the ſecond place, tho' the volatilizing ſuch fixt ſalts, 
a particularly that of tartar, has been hitherto found ve 
öffcult; yet our author conceives, it would be very eaſy, if 
e took nature for our guide, and if we ſeparated from ſalt of 
artar the fixing carth, that hath been proved to be mixed 
th it; for the doing of which, he would, according to 
. Longelor, mix the fixt ſalt of tartar with its genuine fer- 
ent, vis. crude tartar; or, if in the fermentation you have 
mind to {ee the grape-like bubbles, with cream of tartar, 
ud ſo be expoſed to ——— in which commixture he 
Would have this eſpecially obſerved, that it be done to a de- 
rec of ſaturation, and till the fermenting agitation, and the 
tion of the ſaline particles do ceaſe ; which is a ſign that all 
ee particles of the fixt ſalt of tartar are conjoined with the acid 
WP -rticies of the crude tartar, or its cream; and all the parts — 
| a | the 
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the crude tartar ſaturated with the fixt ſalt; and this bei 
obſeryed, the diſtillation will be more ſecurely executed: I 
author is entirely perſuaded that in his fermentation of tan 
it is not chiefly the very fixt alcali of tartar that is again 
latiliz d, but rather the ſuperadded ferment, which is the cru 
tartar; now, tho' the fixt alcali of tartar be in this fermem 
tion freed from that earth, to which by the fuſion of the fi 
it was intimately united, yet notwithſtanding, it is fixed agu 
by the acid of the tartareous ferment; for the proof of which 
he makes uſe of the urinous ſpirit of ſal- armoniac, in ud A. of ta 
there are two volatile ſalts, an urinous and an acid; d, been 


two ſalts, tho' volatile when ſeparated, yet when united detw ns: for 
each other, in the ſame manner as fixt ſalts; fince they nent olli 
neither diſſolved in the air, nor emit any odour, like true w WM, rthy ps 
latile ſalts: Now to obtain the urinous volatile ſpirit, watery Mee ter 


poured upon the ſal-armoniac, and then a fixt alcal! is adde 


. | m and 
which uniting with the acid portion of the ſal-armoniac, ti: Wi 


Wy this fei 


volatile urinous part js joined with the water, and yields a . acid r 
volatile and penetrating ſpirit, which ſtrikes the noſe vn lt of tar 
ſtrongly ; tho' before the mixture of the fixt ſalt, the (alu Wl bberty ; | 
moniac was entirely ſcentleſs; wherefore, as in ſal-armoniy hich, by 
the fixt ſalt ſets free the alcalizate portion of the ſalt; foul frartar, 
this fermentation of tartar, the tartar calcined to blacknels, u onſtraric 
the fixt ſalt of tartar does ſet looſe the alcalizate part of tir itriolate 
crude tartar from the acid part: If therefore to this tartar, prey Wi pouring 
nant with ſalts, crude or depurated by a ſolution in water, u Wl num, 
add a calcined tartar, or ſalt of tartar itſelf; this fixt ſalt i hich, an 
immediatly lay hold on the acid portion of the crude tartat; WWF the tart 
and as in the fal- armoniac, ſo here, it will ſet free the volk parated 
alcalizate, and from the conflict and action of the ſalts on e e falt of 
other, grape · like bubbles will ariſe; and this injection of dme call! 
cined tartar muſt be continued, till all fermentation doth cet proper! 
that is, to the very degree of ſaturation; but this volatile + WWzrtac itfe] 
cali, being by the calcined tartar freed from its acid, like it ls as i; 
urinous of the fal armoniac, will preſently fly away: When N ipitatede n 
fore, if this volatile ſpirit could forthwith be received, 18 arated ; 
would afford a real volatile ſalt of tartar ; eſpecially if free arth, whi 
from its phlegm, which makes it a fluid ſpirit, and without i: herefore 
addition of any thing foreign, coagulated into ſalt; but f rude tart; 
cannot be done, ſince this mixture cannot be put into the ct F be earth a 
curbit before the fermentation is over, becauſe it would eil be pre 
break the veſſel; nor can the fixt be all at once added 10 in be gre 
diffolved crude tartar, but at ſeveral times, becauſe all 2 eds in th 
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ented part would quickly get out at the edges of the cu - 
its nd. fnce by an addition of fixt falt, there 1s ey 


ne ſo much of the volatile acid ſet free from the crude tartat, 


uy 
= | 


roportion to the addition of fixt ſalt, and that preſently it 
ies away; it certainly follows, that if by injections, ſeveral 
mes repeated, you come at laſt to the point of ſaturation, 
-re will remain no volatile alcalizate ſalt of the crude tartar: 


: nee then there is no hopes of obtaining the volatile ſalt from 


ade tartar this way, we muſt endeavour to get it by an addi- 


Wn of tartar calcined, or fixt {alt ; and how this is to be done, 


deen already hinted, vis. by the ſeparation of the earthy 


ts; for as the volatile alcalizate particles, upon a very vehe- 


Went colliquation of the fire, are, by an intimate union with the 
Warthy parts, kept from aſcending; fo alſo, when freed from 


eſe terreſtrial fetters, they are reſtored to their former free- 
om and volatility ; and this ſeparation of the earth is obtained 


Wy this fermentation of the tartar; for in the fame manner that 


he acid portion of the crude tartar is conjoined with the fixt 
lt of tartar, to ſet the volatile alcali of the crude tartar at 


Woerty ; there is alſo made a precipitation of that inſipid earth, 


hich, by the extreme degree of fire, was united with the ſalt 


1 tartar, and had fixed it before: But to give an ocular de- 


onſtration of this fixing earth, he alledges the example of 


itriolate tartar; in this operation, while the ſpirit of wine is 


pouring on the diffolved ſalt of tartar, or its oil made per de- 


un, you may obſerve a very great efferveſcence; durin 


hich, and the action of the acid of the vitriol upon the alcali 


We the tartar, an earth is precipitated, which may be afterwards 


parated by filtration; now that this earth is precipitated from 


e {alt of tartar and not from the ſpirit of vitriol, is plain; and 


A „„ OLE at iteration wii... 


me call it the magiſtery of vitriolate rartar, and often very 
nproperly prefer it in their preſcriptions to the true vitriolate 
artar itfelf; it is true, this earth has a faline taſte, but theſe 
alts as is uſual in all precipitations, only adhered to the pre- 


pirated matter, and may by a repeated ablution be eaſily ſe- 


arated ; after which there remains nothing but an inſipid 
arth, which can have no other virtue than that of exſiccating; 
vhere fore after the ſame manner, while the acid part of the 
rude tartar is united with the alcalizate of the ſalt of tartar, 
he earth alſo of the fixr ſalt of tartar in the ſaid fermentation 
vill be precipitated, 

The greateſt difficulty being thus diſpatched, our author pro- 
ceds in the third place to a leſſer; which is, that the acid * 


* 


—— 


8 „%K ðòx 
— — — 
4 -. 


I — 
—— ů — 
— — 
V 
> 4 — 8 


* — — 
* — — — 
— — — — — — 


420 MEMOIRS of the 


by means of which the earth was precipitated, detaing ty 
volatile alcalizate part, and fixes it a- new; ſo that his volatil 
ſalt of tartar has hitherto acquired no greater degree of yg, 
tility than crude ſal-armoniac, or its lowers are known to hay, 


for theſe, tho they conſiſt of volatile parts, yet they diffuſe y 


| odour before the ſeparation of the volatile parts; and they al 

endure the air, which no volatile ſalts, truly ſuch, will <0; 
wherefore they cannot yet be reckoned among volatiles, ſtrigh 
ſo called: Now to give this volatile alcali of tartar the laſt a 
higheſt degree of volatilization, the author thinks it neceſſig 
there ſhould be made a new addition of fixt ſalt of tary 
which in the ſame manner, as before it had ſet free the aleil 
zate part of crude tartar from its acid, muſt here alſo take fro 
the manifeſt acid of crude tartar the alcalizate part of the fx 
falt of tartar, already freed from earth; whereby this alcalizr 
part of the ſalt of tartar truly volatilized, being joined to th 
water, will conſtitute a very volatile ſpirit, which, he ſays, my 
be coagulated, without addition, into volatile cryſtals, han 
the perfect taſte of tartar. 


The Nature of Snow; by Dr. Neh. Grew. Phil. Tau 
Ne 92. p. 5193. 
Diligent and careful obſerver will with Dr. Hook ad 
Des Cartes, find, that many of the parts of ſnow are of 
regular figure, and for the moſt part, as it were, ſo many littk 
rowels or ſtars with fix points, which are perfect and tranſparent 
ice, as any we {ce on a pool or veſſel of water; on each ot the 
fix points, are ſet other collateral points, and theſe always 
the ſame angles with the principal points themſelves : Tix 
amongſt thets regular figures, many others alike regular, bu 
far ſmaller, may likewite be diſcovered : That being ſtill mor 
attentive, we {hall perceive, that there are divers others, whid 
are indeed irregular, yet chiefly the broken points, parcels, as 
fragments only of the regular ones: That Delides the broke 
parts there arc ſome others, which ſeem to have Joſt thet 
regularity, not ſo much in being broken, as being by vari 
winds firſt gently thawed, and then freezed again into itt 
irregular maſſes: From all which, ſnow ſeems to be ann 
nite number of icicles regularly figured, not only in ſome fe 
parts thereof, but originally in the whole body, of it; vet! 
much as one particle of ſo many millions being originally 116 
terminate or irregular; that is, a cloud of vapours being gt 
thered into drops, theſe drops do forthwith deſcend; ny 
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deſcent meeting with a freezing wind, or at leaſt paſſing thro a 
colder region of the air, cach drop 1s immediately irozen into 
an icicle, ſhooting itſelf into points or icicles on all fides from 
the centre; but FT continuing their deſcent, and meeting with 
watmer air; ſome are thawed and blunted, others broken, bur 
the greateſt number cling together in ſeveral parcels, and form 
what we call flakes of ſnow: Hence we underſtand why ſnow, 
tho' it ſeem to be ſoft, is really hard, becauſe it is a real ice, 
whoſe inſeparable property it is to be hard; and its ſoftneis is 
only apparent, the firſt touch of the finger upon any of its ſharp 
edges or points inſtantly thawing it, otherwiſe theſe points 
would pierce our fingers like fo many lancets: And again the 
reaſon appears, why, ſnow, tho' a real ice, and ſo a hard and 
denſe body, is notwithſtanding very light, which is the extreme 
thinneſs of each icicle in reſpect of its breadth for ſo gold, tho 
the moſt ponderous of all bodies, being beaten into leaves, rides 
on the leaſt breath of air; and thus it is in all other bodies, 
whoſe ſurfaces exceed their quantity of matter: Hence it 
alſo appears why ſnow is white, which is, becauſe it conſiſts of 
parts, each of which ſingly is tranſparent, bur mixed together, 
appear white; as the parts of froth, glaſs, ice, and other tranſ- 
parent bodies, whether ſoft or hard. 

The eſſential nature of ſnow may be beſt underſtood, by 
comparing its general figure with the regular figures of ſeveral 
other bodies; for from a like configuration we may probably 


Wiofcr a like ſubject, and a like efficient: As to the figure of 


ſnow, it is generally one, as that above deſcribed; and it is 
rarely of different figures, but when it is, they may be reduced 
to two, viz, circular and hexagonal, either ſimple or com- 
pounded; it happens rarely that they have more than fix 
points, but if they exceed that number, then the points are 


rot 8 or 10, but 12; or they appear in ſingle ſhoots, as ſo many 
bort lender cylinders, like thoſe of nitre; or in one ſhoot 


waich, like an axel-tree, is inſerted into a pair of icicles, 2s the 


wo wheels; or laſtly, they appear of the ſame hexagonal figure, 
Jof the ſame uſual breadth, but of a continued thickneſs, like 
the ſtone Poet hius calls Aſtroites; yet all theſe figures are 


rare, the firſt that was deſcribed being the general figure, 
The configurations of other bodics are ſome more, ſome leſs 
reſembling icicles; nitre is formed, as is commonly known, into 


long cylindrical ſhoots; as alſo generally all lixixial ſalts, re- 


lembling, tho' not perfectly, the ſeveral points of each ftarry 
icle of ſnow ; ſalt of hart's horn, ſal-armoniac, and ſome other 
Vor. I. | H h h vola- 
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volatile falts, befides their principal and longer ſhoots, har 
ſhorter ones that branch out from thoſe ; but the cryſtals of urin 
have ſtill a nearer reſemblance; for tho” in ſalts of hart's-hon, 
the collateral ſhoots ſtand at acute angles with the principy| 
yet not in pairs, and at equal heights; and in fal-armoniac, thy 
the ſhoots ſand diametrically oppoſite, or at equal heights, qe 
withal at right angles; whereas in the icicles of urine the 
ſtand both at equal heights and at acute angles; in both the 
circumſtances reſembling ſnow ; and it 1s obſervable, that th 
configuration of feathers is likewiſe the ſame; the reaſon 
which is, that fowls, having no organs for the evacuation d 
urine, the urinous parts of their blood are diſcharged by the 
habit or ſkin, where they both produce and nouriſh feathers, 

From hence it ſhould ſeem that every drop of rain contain 
ſome ſpirituous particles, which, meeting with others in ther 
deſcent, of a ſaline nature, partly nitrous, but chiefly urinoyy 
or of an acid ſalinous nature, do faſten on them, and therely 
the whole drop is fixed, not into any indifferent and irreguly 
ſhape, but figured into a little ſtar. 


Of the Cacao-tree in Jamaica. Phil. Tranſ. Ne 93. p. 6c; 


HE trunk of the cacao-tree is commonly about four 
inches in diameter, five foot high, and above twelve fron 
the ground to the top of the tree ; theſe trees differ exceeding) 
among themſelves; tor ſome ſhoot up into two or three trunks 
others again into one; many of their leaves are dead, and g 
nerally diſcoloured, unleſs on very young trees; they are no 
uite ſo agreeable to the eye, as the fruit is to the lovers df 
x ol the The number of cods this tree produces, is uncer 
rain; but a bearing tree yields from two to eight pounds 
nuts a year, and vs. cod contains from twenty to thirty nuts, 
The manner of curing theſe nuts is, to cut them down when 
they are ripe, and lay them on heaps for three or four da); 
that they may ſweat in the cods; after this the cods are cut 
open, and the nuts taken out, and put into a trough covered 
with plantain-Jeaves, where they ſweat again for fixteen 
twenty days; the nuts in cach cod are knit together by certill 
fibres, with a white kind of pulp about them, that 1s agreeabk 
to the palate; by the turning and ſweating, their little ſtring 
are broken, and the pulp is imbibed by the ſubſtance of the 
nut, and mingled with it; after this they are ſer to dry in the 
ſun for three or four weeks, and then they become of a teddiſ 


dark colour: What is remarkable in this fruit is, that the co 
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grow only out of the body, or great limbs and boughs; and 


that at the ſame time, and in the fame part of the tree, are 


* both bloſſoms, and young and ripe fruit: Theſe trees bear in 
!pa, different ſeaſons, as ſome molt plentifully in December and 
thy Junuary, and others in May; tho theſe ſeveral trees are at no 
et eat diſtance from each other; and ſuch as bear moſt plenti- 
— Ply in December have ſome fruit in May, and on the contrary. 
_ The cacao- trees are at firſt reared from the nuts, which are 
4 always planted in the ſhade, either under caſſave, plantain trecs, 


or in woods; the Spaniards are wont to lay them under a certain 
large ſhady plant, called by them Madre de Cacao: The tree 
is ſeldom tranſplanted, unleſs where it happens to fail; and it 
often does ſo in open, poor, and dry lands; for this tree muſt 
be ſheltered from the fin while young, and at all times from 
north-eaſt winds; and it requires a fat, moiſt, and low foil, on 
which account they are commonly planted by rivers and be- 
tween mountains; ſo that it is unwholeſome to live where 
there are good cacao-walks: In a year's time the plant arrives 
at the height of four foot, with leaves fix times larger than thoſe 
of an old tree, which, as the plant grows bigger, fall off, and 
imaller leaves ſucceed. 

The trees are commonly planted at twelve foot diſtance ; 
and at three years old, when the foil is good, and the plant 
thriving, it begins to bear a little, and then the whole or only 
ſome of the ſhade is cut down; and ſo the quantity of fruit 
encreaſes till the roth or 12th year, and then the tree is ſup- 
E to be in its prime; how long it may continue ſo, cannot 

conjectured; but it is certain that the root ſends forth ſuck- 
ers, that ſupply the place of the old ſtock, when it either dies 
or is cut down, unleſs any ill quality of the foil or air kill 
them both, 

Cacao was originally the wild growth of the V- Indies: Tt 
paſſes for money in New Spain and the ſilver- countries. 


The Alvantages in Virginia for Building. of Ships. Phil. 
Tran. N“ 93. p. 6015. 
T H E country of Virginia all over abounds with large and 
I. tall oaks, at leaſt 50 or 60 foot high, of clear timber 
without branches, and very fit for making plank of any ſize, 
being very tough, and extremely well enduring the water. 
No other country in the world is better ſtored with pine for 
matts ; beſides another ſort of wood, called Cypreſs, which ex- 
H h h 2 cgeds 
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© ceeds any pine, being as tough and ſpringy as yew, and capahls 
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of being bent to any degree; and when dry, it is much lightc: Obſe 
than fir; and fo laſting, that it ſeems rather to poliſh thy Hl 
periſh in the weather. [ A 
Virginia affords great numbers of old pine for making rot, Mind invac 
pitch, and tar: And it might alſo yield the conveniency nale d 
planting hemp for cordage and ſail-cloths: To which we my heal, h. 
add the great plenty of iron · ſtone, which have been found vw Mie point 
* b Y 2 
ood; and the conveniency of wood and lime- ſtone for making growing 
iron, which might be done at a much cheaper rate there thy Wil r fibres 
in England. hole * 
A Way of making Vines grow over the Roof of a Horse; ly Wil tory ron 
Ar. J. Templer. Phil. Tranſ. N“ 93. p. 6016. | cke 
E T the vines aſcend by one fingle ſtem to the earesdt Hynes; t. 
the houſe, and cut off all the luxuriant branches; ther lo ſo, the 
we them liberty to ſpread over the tiles on one fide of the Mut (ever 
Fouſe; by this contrivance the vines are no hindrance to the iWody ; ar 
other wall fruit, and the rays of the ſun being almoſt died Wcmarkat 
upon them, the grapes will become riper, ſweeter, and they Fevers 
will be in greater plenty than when the vines are placed u here are 
wall-trees. vers, a 
5 | weat po 
The Motion of the Hearts of t=vo Urchins; by Mr. J. Temple. ven an i 
Phil. Tranſ. Ne 93. p. 6016. Tae l. 
M* Templer cut out the hearts of two urchins, and he e hard 
| found the ſyſtole and diaſtole to continue full two hour, M ital for 
while the hearts lay on an earthen white plate in a cold u. The re 
dow; the ſpace of time between the diaſtoles was unequal, but cording 
very large for half an hour, and then ſenſibly diminiſhing, til early br 
they ceaſed at the end of two hours, when they could not be Hage; a 
made to move by the prick of a needle; yet upon ſetting ths ere fee; 
plate upon the hearth in the chimney, in about two minus mer, 
they began to beat, tho' but weakly, and after eight minutes d peſti] 
they beat freely, and when removed into the window again, r ot Cor 
they continued their pulſation without proving above an hour, Ommon] 
and might have done ſo longer, it they could have been at olſtice; v 
tended on: We may hence make a probable conjecture at the ry, 
cauſe of life and death: But when al we ſay any animal er gs, cart 
inſect is dead, if it continue to have motion? L 
Pet, ma 
| Befide: 
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Obſervations in Turky. Phil. Tranſ. N“ 93. p. 601). 


| HERE is a diſeaſe which reigns in the country about 
[ Aleppo, and as far as Bagdat, not ſparing any age or (cx, 


"i . 


ind invading as well ſtrangers as natives; it is 28 called 


nale d Aleppo, and appears in the ſkin as a {mall puſtule or 


heal, hard and red, whoſe head at firſt is ſcarce bigger than 


he point of a pin; it grows afterwards bigger, and continues 
rowing for fix months, and it is fed by five or ſix little roots 
r fibres ; in fix months more it declines again, fo that the 


hole 2 of this diſeaſe is generally compriſed within the 


ur- 


s of a year: This puſtule has hitherto been ſo far from 
yielding to any remedies, either in the beginning, middle, or 
eclination, that they rather exaſperate it, tho they are ano- 
Iynes; this diſeaſe is wholly to be left to nature, and if you 
lo ſo, there is no pain or trouble in it; it ſeizes not only once 


Nut ſeveral times the ſame perſons, and in ſeveral parts of the 


body ; and if it fall on the face, as it often does, it cauſes a 


Wcmarkable ſcar, which notwithſtanding gradually diſappears. 


F ow hardly known there, tho' 
Pital for ſuch patients, 


Ferers tho' they have the ſame ſymptoms as in England, yer 
here are two things peculiar in them; one is, that in acute 
vers, a cold ſweat commonly fignifies recovery, but a hot 
weat portends death; the other is, that in ſuch acute fevers, 

ven an intermitting pulſe. threatens no danger. 
The leproſy, which formerly was fo rife in theſe countries is 
3 is ſtill at Damaſcus an hoſ- 


The reaſon, why Conſtantineple is ſo ſubject to the plague is; 


cording to ſome, owing to the number of ſlaves which are 


7 
1 
. 
» 
0 


early brought from the Black Sea, and to their hard diet and 
age; and others are of opinion, that the common people 
ere feeding on melons and cucumbers for the greateſt part of 
mmer, and drinking water upon them, fall into * 29 


pd peſtilential fevers ; but 1 generally hold that the 


r of Conſtantinople is infected 


y the north-eaſt winds, which 


monly blow tor three months, beginning about the ſummer- 
| litice; which rifing from unwholeſome marſhes in Tartarꝝ and 


Vſcovy, and paſſing over the Black Sea, a place abounding in 


gs, carry along with them certain diſpoſitions tending to 

eruption, which affecting bodies already prepared by bad 
d, may well be judged to be the cauſe of this Alper. 

| Bciides the other uſes of opium in Zurky, it is common in 
dla to cure the griping of the guts in horſes therewith, 

As 
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Microſcopical Obſervations; by M. Leewenhoeck, Phil, 


Tranſ. N“ 94. p. 6037. 


Leewenhoeck obſerved that mouldineſs on ſkin, fleſh, or 
other things, ſhoots up firſt with a ſtreight tranſparent 
talk, in which a globular ſubſtance riſes, that generally ſettles 
at the top of the ſtalk, and is followed by another globule, 
driving out the firſt either on the fide, or at the top; and that 
again 1s ſucceeded by a third, E9c. all which form on the ſtalk 
one great knob, 4 great deal thicker than the ſtalk itſelf; and 
dais large knob burſting aſunder repreſents a kind of bloſſoms 
with leaves. 

The ſting of a bee he obſery'd to conſiſt of two other ſtingy, 
odged * the firſt, with each its peculiar ſheath: He 
Wiurther obſerved anteriorly on the head of a bee two inſtru- 
ments with teeth, which he calls ſcrapers, becauſe he ſuppoſes 
What with them the bee ſcrapes the waxy ſubſtance from the 


Wplant; befides two other por which he calls worms, where- 


Wwith he thinks the animal works and makes the combs; there 
Wis likewiſe a ſmall body, which he ills the wiper, which is 
Wrough, and exceeds the other members in thicknels and length, 
Wy which he thinks the bee gathers the honey from the plants; all 

hichorgans when ſhe gives over working ſhe ſkillfully ſheaths 

p in good order under her head: As to the eye of the bee, it 
teceiyes the light juſt with the ſame ſhade as honey-combs are 
en; whence he ſuppoſes that the bee works not by art or 
Will, but only after the patern of the light received. by the 


e. 

He obſerved in a louſe a ſhort tapering noſe with a hole in 
t, out of which it exerts its ſting, when it would ſuck blood, 
Which is a great deal finer than any fingle hair; the head is 
Without any ſutures, and the ſkin is rough; in the two horns 
Nee five joints; one claw of the foot reſembles that of an ea- 
ess, but the other of the ſame foot ſtands ſtreight out, and 
Ws very ſmall; and between theſe two claws is a raiſed part or 
ob, the better to hold fait the hair. 


F an Eſſence for fonehing Blood; by M. Denys. Phil. 


ranſ. No 94. p. 6039. 


HIS eſſence, being applied to any artery whatſoever, 
| ſtops the blood inſtantly, without binding up the wound; 
e firſt trials were made on dogs, whoſe crural and carotid ar- 
is were cut, and the blood was ſtopped in a little time, 

| the 
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the wound healing without any ſcar or 9 Some ex- 
periments were alſo made upon men, and it ſucceeded as well 


as in dogs. This liquor taken alſo inwardly ſtops inveterate 
fluxes of blood. 2 | 


The Vaſa Teſticularia of a Beetle; and the Vena Arterioſa 
not found in ſome Animals that have Lungs ; by Dr. Swam- 

merdam. Phil. Tranf..N* 94. p. 6040. Zran/lated from the 
Latin. 


7 8 HE ſtructure of the Vaſa Teſticularia of a Naſicorni; 
beetle agrees exactly with that of the human teſticles, it 
being obſerved to conſiſt of one only rope, which is long, hol- 
low, and with innumerable folds; but they have a blind be- 

inning or extremity, which is not obſerved in thoſe of a man. 

— is two foot fix inches; and the Vaſa r 
when wounded, diſcharge a copious white Semen; there are 
befides fix veſicles or rather ſeminal 'glands, whole duQs, in 
the ſame manner as in men and brutes, contain a yellowiſh 
ſeminal ſubſtance, | 

Tho' frogs, which are amphibious animals, are allowed to 
have lungs, yet they are deſtitute of the Vena Arterioſa; 
wherefore their blood does not circulate thro? the lungs, nor is 
it there comminuted, but is propelled thro' the whole body 
from the one ſingle ſinus or ventricle of the heart; which may 
afford no contemptible argument for reſtoring to the liver the 
office of ſanguification: Let there is a manifeſt artery, analo- 
gous to the Bronchial or rather pulmonary, in the coat that 
envelopes the lungs of frogs, which in a ſurpriſing manner, 
and like a net, is extended over their whole ſubſtance, and 
with its minute ramifications proceeds to the moſt internal ve- 
ficles, where it is thought to communicate with the pulmonary 
vein, and even in a manner manifeſt to fight; and that venal 
veſſel is twice larger than the arterial, fituated in the 
cavity of the lungs, and eſpecially in the extremities of the 
veſicles; from ed it ſupplies all the cells and even the 
ſurrounding tunicle with capillaries and almoſt inviſible rami- 
fications. 

Dr. Stmammerdam ſuſpects that toads, lizards, ſerpents, ca- 
meleons, ſnails, and water- ſalamanders have the ſame ſtruc- 
ture of lungs with frogs; as alſo all other animals that have 
membranous lungs, 
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periments made with a Liquor for ftaunching Blood; by 
A. Needham. and M. Denys. Phil. Hon; Nez P. 6052. 

A FT ER having laid bare the jugular vein of a dog, and 

opened 1t with a lancet, and then immediately applying 
to it a button pledget of lint dipt in this ſtyptic, which was 
{cnt from France; and opening alſo the carotid artery, and 
applying a pledget after the ſame manner, keeping it on by 
— preſſure of the thumb for about 4 of an hour, they were 
then taken off, and the veſſels bled, but not ſreely; but renew- 
ing them, and keeping them on for a 4 of an hour longer, 
both the vein and artery were united. 

A young woman's breaſt being cut off, the arteries were 
ſtopped by holding the like pledgets in their mouths, whilſt 
the dreſſings for the breaſt were preparing; and then the pled- 
gets being removed, the bl continued ſtaunch and the 
mouths of the arteries were cloſed. a 

The crural artery of a dog was quite cut thro', and a com- 
preſs of lint dipt in the liquor was immediately applied to it, 
and in a quarter of an hour the wound was found dry: Upon 
cutting off a dog's leg, and applying a compreſs of lint dipt in 
the ſtyptic to the veins and arteries, in a quarter of an hour, 
the compreſs was taken off, as allo the bandage, and the 
blood was entirely ſtaunched. | 


The Demonſtration of M. Sluſius's Aſet hod of drawing Tangents 
to any Curves, without the trouble of Calculation. Phil. 
Tranf. N“ 95. p. 6059. Tranſlated from the Latin. 


12 demonſtration depends on the following Lemmata, 
vis... 1. The difference of two powers of the fame de- 
gree, divided by the difference of their roots, gives the ſeveral 


members of the next inferior degree of their binonual ; as 
1 | 2 - 

— =yy + xy +x*. 2. There are as many members 
in a binomial of any degree, as there are units in the expo- 
nent of the next ſuperior degree; vis. three in a ſquare, 
four in a cube, c. 3. If the ſame quantity be divided by 
two others, whoſe ratio is given, the quotients will be recipro- 
cally in the ſame ratio: By theſe Lemmata M. S/n /ius's method 
seafily demonſtrated, ſince they are diſpoſed in that order, 


hich leads one, as it were by the hand, to the demonſtration. 
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Of the Lumbrici Lati and Cucurbitini; by Dy. Liſter. Phil, 
| Tranſ. Ne 95. p. 6062. - 
N the guts of a dog were found upwards of a. hundred of 
the Lumbrici Lats, or tape-worms, the Duodenum was 
exceedingly ſtuffed with them; they were alſo found in the 
dog's Jejunum and Neon, but none lower than the valve of the 
Colon, nor any higher than the Duodenum, or within the 
Pylorus ; below, the Duodenum they lay at certain diſtances 
from each other, tho ſometimes twiſted together in pairs or 
more; near them their excrement was always found diſtin& 
both in colour, which was more grey, and confiſtence from 
the chyle; ,theſe worms lie generally with the ſmall end up- 
wards; expecting the deſcent of the chyle, and feeding upon 
it: The Lumbrici Lati were none of them above a foot long, 
and generally of an equal length and bigneſs; the one extre- 
mity was as broad as the nail of a little finger, and pointed 
hke a lancet; the other extremity growing gradually imaller, 
for one third of the whole length o the animal was knotted, 
or ended in a {mall button, like a pin's-head;; they were all 
over milk-white, flat and thin, like fine tape, divided into 
infinite rings, and inciſures; each incifure has ſharp angles on 
both ſides, looking towards the broader extremity, and ſtand- 
ing out beyond each other ; whence Dr. Liſter takes the {mall 
cnd to be the head, becauſe otherwiſe the ſharp corners of the 
rings would neceſſarily hinder the aſcent of the animal; where- 
as if the contrary be true, they ſerve to ſuſtain it: Each ring 
has alſo on the one fide only, and that alternately, one {mall 
protuberance, much like the middle feet of ſome caterpillars, 
There is another fort of Tumbrici Tati to be alſo frequently 
met with in dogs, called Cucurbitini, from the reſemblance 
each ring, or link has to a cucumber- ſeed; they are ſometimes 
found about half a foot long, but they are often broken into 
ſhorter pieces; the former worm is undoubtedly a compleat 
and entire animal; but there is great reaſon to ſuſpeR, that 
this latter is a chain of many animals linked together: The!e 
animals for kind, have been obſerved to have been voided by 
men, and found of a prodigious length, and encloſed in a gut 
or membrane; and in the kidney of a dog, which was much 
waſted, and become a perfect bladder, ſomething like an an! 
mal of a monſtrous ſhape was found; which being diſſected 
proved only to be a membrane full of theſe Lumbriti Cuciſ. 
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nity of obſerving ſuch new phænomena, as ſnakes, lizards, 
beetles, caterpillars, toads, Ec. recorded in medicinal hiſto- 
ries to have been voided, or found in any part of the body, 
would carefully examine, whether they are not theſe worms 


under ſuch diiguiſes. 


A Way of Catching 8 by Mr. J. Templer. Phil. Tranſ. 
95. p- 6066, 
* g out the es > in the ſedge or weeds on the 
ſides of the pond, and tickling them with the fingers 
under the belly, Jou thruſt them into the gills, and thus 
throw them out on dry land: Carps, and poſſibly all other fiſh, 
that keep near the bottom, are always in ſhoals; when they 
move from one place to another, they raiſe the mud in the 
heat of the day, ſo that you may plainly obſerve what road 
they take, and that with ſo much certainty that you may ca- 
ily cover the greateſt part of them with a cafting-o=t : The 
laire of the carps, if F may ſo call it, is diſcovered by the 
warmth of the water; ſo that when that heat is felt, tho' you 
neither ſee nor fecl any carps in the middle of the ponds you 
may immediately repair to the ſides, and purſue your game. 


An eaſy way of raiſing Fruit-trees; by My. Lewis. Phik 
Tran. N“ 95. p. 6067. 


T* K E a piece of the root of any apple or pear- tree, Cc. 
about fix inches long, and tongue - graſt a cyon of an ap- 
ple or 2 into the root; which is done thus, cut both the 
root and the graft a · ſlope about an inch, and that very ſmooth; 
then cleave them both about an inch, and inſert them into each 
other, that the ſap of the graft may join that of the root as 
much as poſſible; lap the jointed part about with a little 
hemp, or flax-hurds, and ſet the root ſo grafted into the 
ground about 10 or 12 inches deep, ſo that he joint may be 
corered about four inches under the earth, that it may not at 
any time be bared, but kept moiſt by the earth: The root 
you graft upon mult not be leſs than your cyon, it is no diſad- 
vantage that it be bigger, only then you can join the ſap of the 
graft and root on one fide ; but it is beſt that the root and 
grait be of the ſame bigneſs, for then you can join them on both 
lides: It is not nece ſſary your graft be one year's growth, it 
may be any fair ſtreiglit branch, as big as a man's finger, five 
or ix foot long, providing the root be proportionable: The 
coats of young trees are to be preferred to thoſe of oldet trees, 

1112 becauſe 
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becauſe they will be _ take in ſap, and nouriſh the bran 

rafted into them: beſt roots are thoſe that are rait 
om kernels, which may be drawn at one, two, or three yean 
old, according to their growth. Mr. Zewss himſelf had fon 
a bed of apple-kernels in March, the enſuang ſpring he pluck 
up 40 of theſe ſeedlings, grown to the thickneis of a fair grah, 
and after tongue-prafting he planted them again; they al 

rew, and four of them bore — to perfection that year; þ 
that in 2 year and a half's time from an apple-kernel he hat 
fruit, and ſuch as was larger than ordinary: And he was d 
opinion that plumbs, cherries, apricocks, peaches and all ſom 
of fruit trees might be thus na Fo 7 


A Deſcription of a Bee-houſe in Scotland; by Ar. Olde 
burg. Phil. Tranſ. N“ 96. p. 6097- 

. A Fig. 1. Plate XII. is a bee-houſe lying on one fide wit 

? the frame BBBBBBBB placed in it; CCC th 
{crew-pins that hold the frame faſt ; D the ſquare hole open i 
top; E the windows; F the door for the bees to go in an 
out; G the place by which the knife enters to cut the honey 
combs aſunder on occaſion; H H the internal creaſe at botton 
A Fig. 2. the bee-houſc ſet upright; B the ſquare hole, th 
which the bees work downwards; C the ſhatter, that coren 
the hole on occaſion; D the door for the bees; E a flidin 
ſhutter, that covers the door in winter; F the window; G tt 
handles for lifting; H H the external creaſe at top, for faſt 
ing one bee-houle over another. A Fig. 3. the frame for tit 
becs to faſten their work upon; B B the ſcrew-nails: Thi 
bec-houſe is made of wainſcot, about 16 inches in _ an 
23 in breadth between the oppoſite ſides; it has eight fide 
cach almoſt nine inches in breadth ; it is cloſe covered a ty 
with boards, with a ſquare hole in the middle, five inch 
long, and about four inches broad, with a ſhutrer that ſlide 
too and fro in a groove about half an inch longer than tit 
hole; it has two windows oppoſite to each other; and mi 
have more of any figure you pleaſe, with panes of glals and 
Mutters; thet door for the bees is divided into three or foul 
holes, about half an inch wide, and as much in height, vil 
a ſhutter that flides in a groove to cover them in winter; it hi 
two iron handles with joints to be placed about the middle, 
there be no windows on the ſides, where they are, or ab 
them; if there be, it has a creaſe all round it at top, half A 
inch in depth on the outſide, and an inch and a half high; - 
| anothel 
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:nothet on the infide at bottom, which ſerves to fix them when 


et upon each other ; it has alſo a hole about two inches in 
height, and as much in breadth on one fide at bottom, by 
which the knife is put in to cut the combs, that paſſes 
thro! the hole from one bee-houſe into another, ſince they work 
downwards into the empry houſe, which has a fliding ſhutter 
to cover it; within the bee-houſe is a «7708 frame, made of 
four poſts -joined- at top, at bottom, and in the middle, with 
four ſticks for the bees to faſten their work upon; which, tho 
ſufficient, yet it may be proper to add two more croſſing the 
frame either from the middle of the o e fide-ſticks, or 
from angles where the poſts are placed: This manner of a 
bee-houſe is uſeful to prevent their ſwarming, which is 
done by placing an empty one thus made under the full one, 
with the door at top open, that they may work downwards 
into it; and when both are full, the bees will be in the 
loweſt houſe 3 and then to have the honey 'and wax without 
deſtroying of troubling the bees, cut the work as low as you 
can with a thin long knife, broad at the end, and ſharp on 
both fides, and take off the uppermoſt bee-houfe by the handles, 
and being reverſed, the crews are to be taken out, and then 
the frame with all the work will eafily {lip out, and ſo the 
empty bee-houſe may be immediately ſet under the other, if 
neceſſary; and the uppermoſt having the ſquare hole above 
covered with the ſhutter, ſome other cover may be ſet over it, 
to keep the bees from the injuries of the weather; and if this 
ſeparation be made in the ſpring or ſummer, the bees will 


like their new houſe the better becauſe it has been uſed before. 


A new Way of delineating orthographically, by parallel viſual 
Rays, he Attitudes and Geſtures of 4 Human Body, ob/erv- 
ing exattly the Proportion and Symmetry of the Parts; by 
Mr. St. Clare. Phil. Tranſ. N* 96. p. 6. Lranflated from 
the Latin. 

Et A BCD, Plate XII. Fig. 4. be a proſopographic or deli- 
neating paralle logram; H F a central ſtyle or pin; EC 2 
drawing pen, RA an index or oblong ruler, fitted perpendi- 
cularly to the plane of the parallelogram, by means of a ſcrew- 
mail of braſs; in this ruler two Dioptræ or fights are fixt, as 

PR, SU; inthe middle of PR is a hole O, and in the middle 

of $I) is a thread erefted — — to the ruler R A, in 

Whoſe middle is a certain fn | globule, thro' which, x 

ole 
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hole O, a ray from the object reaches the eye, which in deli 


neating mult be free and looſe, and not fixt. 
It is to be obſerved, 1. That a ray paſſi 


thro' the 


the viſible ſurface of the object to be deſcribed, which are n. 
finite, will be always parallel to each other; which is thus 
demonſtrated ; lines parallel to the ſame line, tho? not inthe 
fame plane, are parallel among themſelves 10. Zuc, XI. but all 
the rays reaching from the object thro' the ſights to the eye ate 
rallel to the ſame right line, viz. to the ray paſſing from 
the object thro' the globule and the hole O, conſequently they 
are parallel to cach other ; for if two right lines are perpend: 
cular to the ſame plane, theſe lines will be parallel 6. Euc. Xl, 
but the primary ray reaching from the oben thro the ſights u 
the eye, and all the other ſecondary rays are perpendicular to 
che rational or mathematical plane, by the hypotheſis; there 
fore all the rays paſſing from the object thro the fights to the 
eye are parallel to the ſame right line, viz, to the ray paſling 
thro' the globule and hole O. Q. E. D. 
Ll 


Some Conſiderations upon Mr. Newton's Doctrine of Colours, 
and ow the Effefts of different Refractions in teleſcopucal 
Glaſſes. Phil. Tranſ. N' 96. p. 6086. | 


H E moſt important objection againſt Mr. Newtoz by way 

| | of query, ſeems to be, whether there be more than two 
ſorts of colours? For the remarker's part, he thinks, that an 
hypotheſis that ſhould explain mechanically, and by the natute 
of motion the colours yellow, green, and blue, would be ſuff- 
cient for all the reſt, in regard thoſe others, being only more 


deeply charged, as appears by the priſms of Dr. Hook, to pie 


uce 


thro* the hole 0 
and the globule, will be always perpendicular to the plane gf 
the parallelogram, or its diameter, which is a right line paſing 
ncil LC, the immoveable centre H E, and the 
abovementioned {mall globule; in which line the globule aluaq 
18, whatever be the motion of the parallelogram. 2. Thi 
QYXT is the ſenſible delineatory plane, upon which the 
point L of the pencil LC moves, which exactly deſcribes the 
image by the motion of the ruler RA; into which plane the 
central ityle HF is fixed; but that EHE is the rational or 
mathematical plane, a continuation: of the former. z. That 
all rays reaching from the object thro? the globule and hole 0 
to the eye, placed according to the direction of the ruler in a 
many points of the diaphanous medium, as there are points in 
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Jace the dark, or deep red and blue; and that of theſe four 
all the other colours may be compounded ; nor does he ſee 
why Mr. Newron does not content himſelf with the two colours, 
ellow and blue; for it will be much more eaſy to find any 
hypothefis by motion, that may explain theſe two differences, 
than for ſo many diverſities, as there are of other colours; and 
till he has found this hypotheſis, he has not taught us, what it 
iz wherein the nature and difference of colours do conſiſt, but 
only this accident, which certainly is very conſiderable, of their 
liferent refrangibility. © As for the compoſition of white made 
up of all the — — together, it may poſſibly be, that yellow 
and blue might alſo be ſufficient for that, which is worth while 
to try; and it may be done by the experiment, which 
Mr. Newton propoſes, by receivin againſt a wall of a darkened 
room the colours of the priſm, and caſting their reflected light 
upon white paper; here you muſt hinder the colours of the 
extremities, vi. the red and purple, from ſtriking againſt the 
wall, and leave only the intermediate colours, yellow, green, 
and blue; to ſee, whether the light of theſe alone would not 
make the paper appear white, as well as when they all yield 
light; a thi remarker even doubts, whether the lighteſt 
place of the yellow colour may not alone produce that effect; 
and if that be the caſe, it can no more be ſaid, that all the co- 
lours are neceſſary to compound white; and it is very probable, 
that all the reſt are nothing but degrees of yellow and blue, 
more or leſs charged. 
As to the effeQs of the different refractions of the rays in 
teleſcopical glaſſes, it is certain, that experience is againſt 
Mr, Newton ; for to conſider only a picture, which is made by 
an object- glaſs of 12 foot in a dark room, we obſerve it too 
diſtinct and too well defined to be produced by rays, that 
ſhould ſtray the 5oth part of the aperture; ſo that the diffe- 
rence of the refrangibility does not , poſſibly always follow the 
lame proportion in the great and ſmall inclinations of the rays 


upon the ſurface of the glaſs. 


M. Newton's Anſwer to the Preceeding Obſervations, with a 
further Explication of his Theory of Light and Colours, &c. 
Phil. Tranf. N* 96. p. 608). | 


1 white could be produced from two uncompounded 
1 colours, yet nothing could be concluded thence, becauſe 
t would have different properties from the white of the ſun's 
immediate light, which would cevince it to be of a * 

conſti- 
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conſtitution ; inſomuch that ſuch a 


oduce out of two primitive colours a whate, which to the 
naked eye ſhall appear like other white colours, but ſhall 2 
agree with them in all other pro rties: But Mr. Neuron, i 
order to ſhew wherein ſuch a white would differ from other 
white colours, and why from thence it would follow that other 
white colours are otherwiſe compounded, lays down the 
following propoſition ; viz. hat a compounded colour can be n. 

ſolved into no more ſimple colours than thoſe of which it is can 
| Founded; this ſeems to be ſelf-evident : Let à, Plate XII. Pig; 

repreſent an oblong piece of white 2 about + or 4 ot an 

inch broad, and illuminated in a dark room with a mixture of 
two colours, thrown upon it from two priims, ſuppoſe a deep 
blue and ſcarler, which muſt ſeverally be as uncompounded u 
they can conveniently be made ; then at a convenient diſtance, 
ſuppoſe of fix or eight —_ view it thro' a clear triangular 

laſs or cryſtal priſm, held parallel to the paper, and you (hal 
he the two colours ſeparated from each other in form of two 
images of the 7 as they are „ wager at 8 and 9, where 
ſuppoſe g the ſcarlet and the blue, without green or an) 
— colour between them: Now from the aforeſaid poiition 
he deduces theſe two concluſions; 1. If there were found out 
way of compounding white of two ſimple colours only, tha 
white would be again reſolvable into no more than two. 2. Thi 
if other white colours, as that of the ſun's light, c. be ref 
vable into more than two ſimple colours, as by experiment i 
found they are, then they muſt be compounded of more that 
two: To make this plainer, ſuppoſe that A repreſents a whit 
body illuminated by a direct beam of the ſun, tranſmitted thro 
a ſmall hole into a dark room, and à ſuch another body ill 
minated by a mixture of two ſimple colours, which if poſlibl: 
may make it alſo appear of a white colour, _— ke A; 
then at a convenient diſtance view theſe two white colours thr 
a priſm, and A will be changed into a ſeries of all colouts 
red, yellow, green, blue, purple, with their intermediate de 
grees ſucceeding in order from B to C; but a, according t 
the preceeding experiment, will only yield theſe two colous 
of which it was compounded, and theſe not defined * 


product ien of white woul4 
be ſo far from contradicting, that it would illuſtrate and con. 
firm Mr. Newton's theory; becauſe by its difference from other 
white colours it would appear, that other white colours x 
not compounded of two only colours like that; and therefor 
in order to prove any thing, it is requiſite that he not ol 
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the colours at B C, but ſeparate from each other, as at g and y, 
by means of the different refrangibility of the rays to which 
they belong; and thus by comparing theſe two white colours, 
they would appear to be of a different conſtitution, and A to 
conſiſt of more colours than 4. 
* Newton proceeds thus to a further explication of his 
theory, 

De nition 1. He calls that light homogeneal, fimilar, or 
uniform, whoſe rays are equally refrangible. 

2. And that light heterogeneal, whoſe rays are unequally 


tefrangible. | 

N. B. There are but three affections of light, in which he 
obſeryed its rays to differ, viz. refrangibility, reflexibility, and 
colout; and ſuch rays as agree in 1 agree alſo in 
the other two, and —.— may well be defined homogeneal, 
eſpecially fince men uſually call thoſe things homogeneal, 
which are ſo in all qualities that come under their knowledge, 
tho in other qualities to which their knowledge docs not ex- 
tend, there may poſſibly be ſome heterogene ity. 

z. Such colours he calls fimple or homogeneal, which are 
exhihited by homogeneal light. 

4. And thoſe compounded or heterogeneal, which are exhi- 
bited by heterogeneal light. 

5. He denominates different colours, not only the more emi- 
nent ſpecies, red, yellow, green, blue, purple, but all other the 
minuteſt gradations ; == after the ſame manner, that not 
only the more eminent degrees in mufick, but all the leaſt gra- 
dations are eſteemed different ſounds. 

- Propoſition 1. The ſun's light conſiſts of rays differing by 
indefinite degrees of refrangibility. 

2. Rays differing inrefrangibility when ſeparated from each 
other, do proportionably differ in the colours they exhibit; 
theſe two propoſitions are matter of fact. 

3. There are as many fimple or homogeneal colours, as de- 
= of refrangibility ; for to every degree of refrangibility 

clongs a different colour, by Prop. 2. and that colour is 
ſimple by Def, 1. and z. | | ; 
4. Whiteneſs in all reſpects like that of the ſun's immediate 
light, and of all the uſual objects of our ſenſes cannot be com- 
pounded of two ſimple colours alone; for ſuch a compoſition 
muſt be made by rays that have only two degrees of refrangi- 
bility by Def. 1. and 3. and therefore it cannot be like that of 

Vox. I, K k k | the 


figures, ſizes, and degrees of ve 


* 
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the ſun's light, by Prop. 1. nor for, the ſame reaſon, like that 
of ordinary white objects. 

Whiteneſs in all reſpects like that of the ſun's immediate 
light cannot be compounded of fimple colours without an inde. 
finite variety of them; for to ſuch a compoſition are requiſit 
rays indued with all the indefinite degrees of refranpibility, by 
Prop. 1. And theſe infer as many ſimple colours, by Def. i 
und z. and Prop. 2. and z. | 
6. The rays of light do not act on each other in paſſing thro 
the fame medium. . | 

7. The rays of light ſuffer not any change of their qualiti 
from refra&ion, 

8. Nor afterwards from the adjacent quiet medium; theſe 
two ee are manifeſt in homogeneal light, whoſe co- 
Jour and refrangibility are not at all changeable, either by r- 
fraction, or by the contermination of a quiet medium; and v 
for keterogenea] light, it is but an aggregate of ſeveral fortsof 
homogeneal light; none of which ſuffers any more alteration 
than if it were alone, becauſe the rays act not on each other by 
Prop. 6. and therefore the aggregate can ſuffer none. 

9. There can no homogeneal colours be educed out of light 
by refraftion, which were not commixt in it before; becauſe 
by Prop. J. and 8. refraction changes not the qualities of the 
rays, but on! o coma thoſe which have different qualities, 
by means of the ifferent refrangibility, Fo 

10, The ſun's light is an aggregate of an indefinite variety of 
Hhomogeneal colours, by Prop. 1, z, and 9; and hence it is 
that he calls homogeneal colours alſo primitive or original. 


Of the Number of Colours, and the Neceſſity of mixing them al 
for the Production of White; and why a Picture thrown iy 
Glaſſes into a darkened Room appears ſo diſtinct, notwith 
ſtanding the irregular Refraftions; by Mr. Newton, Phi 
Tranſ. N“ 99. p. 6108. , 


; A LL colours cannot be derived from yellow and blue, 
none of thoſe defined original colours, as the animud. 
verter would have it; nor is it eaſier to frame an hypotheſis by 
aſſuming only two original colours, rather than an indefinite 
variety; unleſs it be eaſier to ſuppoſe, that there are but tw 
Nie or force of the æthetul 

corpuſcles or pulſes, rather than an indefinite variety; whic 


certainly would be a harſh ſuppoſition ; But Mr. New?! w 
intend- 
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intended to ſhew wherein the nature and difference of colours 
confiſted, but only that in fact they are original and immutable 
qualities of rays, which exhibit them; but he would not have 
it underſtood as if their difference conſiſted in the different 
refrangibility of theſe rays; for that different refrangibility 
conduces to their production no otherwiſe, than by ſeparating 
the rays whoſe qualities they are; whence it is, that the fame 
rays exhibit the ſame colours, when ſeparated by any other 
means, as by their different reflexibility. 

The mixture of yellow, green and blue, without red and 
violet, which the animadverter propoſes for producing white, 
will produce green inſtead of white; and the brighteſt part of 
the yellow will afford no other colour but yellow; if the ex- 

riment be made in a room well darkened as it ought to be; 
— the coloured light is much weakened by the reflexion, 
and fo apt to be dilated by the mixture of any other ſcattering: 
light; but yet there is an experiment by which white is produ- 
ced out of two colours alone, by throwing the colours of one 
priſm upon thoſe of another ; yet nothing can be deduced from 
thence, for the two colours are compounded of all the other 
colours; e. gr. orange and a full blue produce a white ; but 
the orange is compounded of red, orange, yellow, and ſome 
green; and the blue, of violet, full blue, light blue, and ſome 
green, with all their intermediate degrees, and conſequently 
the orange and blue together make an aggregate of all the 
colours to conſtitute white. 

As to the diſtinctneſs of a picture thrown by a 12 foot ob- 
ject glaſs into a darkened room, Mr. Newton declared his ſur- 
priſe, that conſidering the irregularity of refractions, tele ſcopes 
could be brought to ſo great perfection as they are; but to re- 
move this difficulty, tho' in the firſt place he put the greateſt 
lateral error of the rays from each other to be about e of the 
diameter of the glaſs, yet their greateſt error from the points 
on which they ought to fall, will be but 18% of that diameter; 
and ſecondly, that the rays, whoſe error is ſo great, are but 
very few in compariſon of thoſe, which are refra&ed more 
July; for the rays which fall on the middle parts of the glaſs, 
are tefracted with ſufficient exactneſs, as allo thoſe that fall 
near the perimeter, and have a mean degree of refrangibility ; 
ſo that there remain only the rays which fall near the perime- 
ter, and which are more or leſs refrangible, to cauſe any ſenſi- 
ble confufon in the picture; and theſe are yet ſo much further 
veakened by the greater ſpace thro which they are ſcattered. 

KKK 2 that 
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that the light, which falls on the due point, is infinitely denſer 


than that which falls on any other point round about it; and 
by this exceſs of denſity, the light which falls in or near the 


juſt point, may, he thinks, ſtrike the Senſorium ſo vigorouſly, 


that the impreſs of the weak light ſcattered round about it, 


ſhall comparatively not be ſtrong enough to be obſerved, or tg 
cauſe any greater confuſion in the picture than is found by 
experience. 


Ambergreaſe, a Vegetable Production. 
p- 6115. 

8 is not the ſcum or excrement of the whale, &;, 

but iſſues out of the root of a tree; which, at what 
diſtance ſoever it grows on the land, always ſhoots forth in 
roots towards the ſea; wherever that fat gum is diſcharged into 
the ſea, it is ſo tough, that it is not eaſily broken — the 
root, unleſs its weight or the toſſing of the fon ſeparate 1t, and 
ſo make it float on the ſurface : It you plant the trees where 
the ſtream ſets to the ſhore, then the ſtream wall caſt it upto 
great advantage. 


Microſcopical Obſervations ; by M. Leewenhoeck. Phil. Tran 
| N* 97. p. 6116. 
A B. Fig. 6. Plate XII. is the great ſting, or rather ſheath, 


or caſe, out of which the two ſtings were taken; Eu 


Phil. Tranſ. N- 95 


the cavity of the ſheath, in which they lie; D is the thicknels 
of the caſe below; and about DA the two ſtings ſhew them. 


ſelves, each in a ſeparate place. 

HI Fig. 7. is part of the ſting taken out of the ſheath, AZ, 
which appears a little laterally ; whence it is, that the beard 
KK do not appear fo big or ſo ſharp, as in reality they are; 
L 3s the back of the ſting without beards. 

MN Fig. 8. is the whole ſting, taken out of the ſheath, and 
with its back, which is without beards turned to the eye; tit 
Upper part of the ſting NQ is encloſed round about, and! 
hollow within, and the Jower part QS is open; SM 1s a pat 
of the broken nerve, very near as long as the whole ſting; and 
when it can be taken whole out of the body, it contracts itfel 
into the ſhape of a half. moon, and appears of the colour of! 
tortoiſe- hell, as the ſting itſelf does; OP is the body faſtened 


to the ſting, and placed in the thicker part of the caſe DCA 


in Fig. 6. 

ABC Fig. 9. are both the ſtings, as they lie together be 
fore, cloſe againſt the ſheath; yet one of them 1s a füt 
higher than the other. ; eas. 
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edgſh Fig. 10, are both the ſtings, in part out of | the 
ſheath ; yet the ſting ed Þ ſtands a little higher out of the 
caſe than the other gh; thus they are found to lie in the 
ſheath when at reſt, ; | ; | 

Fig. 11, Two ſtings ſtanding alſo a little out of the ſheath ; 
25 to their motion, it may be conceived to be thus made; firſt, 
the bee exerts her ſheath, together with its ſting, and endea- 
vours to thruſt it together with one of the ſtings, as far as ſhe 
can into the body ſhe would wound; but not being able to 
return it again on account of its beards, ſhe then alſo thruſts the 
other ſting into the body as deep as ſhe can, and endeavours 
to pull that back, upon which ſhe thruſts her ſheath and firſt 
ſing yet deeper into the body; and this ſhe continues till ſhe 

et both the Pings and the ſheath, as far as to the thick part of 
the latter into the body; after which, the ſtings require no 
more motion out of the ſheaths. 

Fig. 12. LDA B C is one of the arms of the bee, wherewith, 
M. Leexwenhoeck thinks, ſhe makes her honey-combs, furniſh- 
ed with three peculiar joints, as at D, A, B. 

EF, Fig. 13. Is one of the ſcrapers, placed on the forepart 
of her head, by which ſhe ſcrapes the wax from flowers, 

Fig. 14 GH called the wiper, is placed forward on her 
head, and with it ſhe wipes the honey oft the flowers, 

Fig. 15. KI repreſents the ſcraper of a wild-bee. 


A Problem of Alhazen ſolved ; by M. Huygens and M. Slufius. 
Phil, Tranſ. N* 97. p. 6119.. Tran/lated from the Latin. 


M Huygens propoſes the problem thus; a concave or con- 
vex ſpeculum being given, as alſo the eye and the viſi · 
ble point to find the point of reflexion: Let the ſpherical ſpe- 
culum have the point A for its centre, Fig. 1. Plate XIII. tet 
the eye be in B, and the viſible point in C, and let a plane 
drawn thro A, B, C cut in the ſphere the circle Dd, in Which 
the points of reflexion may be found; let a circle be deſcribed 
thro' the three points A, B, C, and let its centre be Z; let 
AE, a perpendicular to BC, be produced and meet itinR ; 
and let NA be a third proportional to RA and OA, and 
NM a parallel to BC will be one of the aſſymptotes; 
agzinlet EA, + OA, and Al be proportional, and aſſuming 
I equal to IN, let Y M be drawn parallel to AZ, and that 
will be the other aſſymptote; in fine aſſuming IX, and 18, 
each of which may in power be equal to halt the ſquare of 
A0 together with the ſquare of A 1, the points X and 8 _ 
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be in the hyperbola, or in the oppoſite ſections Dd, Da 
which are to be drawn to the aſſymptotes found, whoſe inter. 
ſections with the circumference DO will ſhew the points of re. 
flexion ſought : This conſtruction holds in every caſe, wherein 
the problem is ſolid, excepting one, where a parabola and ng 
an hyperbola is to be deſcribed, vis. when the circumſerenct 
drawn thro' the points A, B, C, touches the right line AE. 
M. uſius —— the problem, when expreſſed in tem 
purely geometrical, to be only this; in a given circle, whoſe 
centre is A, and radius AP Fig. 2, 3, 4, to find ſome point a 
P, from which 2 the right lines PE, P B to the given 
ints E, B, uncqually diſtant from the centre A, the right line 
A P produced may biſect the angle E PB; which admits of v4 
rious caſes ; for either the perpendicular from A upon the right 
line E B, viz. A O, falls between E and B, or beyond B; if be- 
yond it, either the rectangle EO B is equal to the ſquare of 
AO, or greater or leſs; he afterwards treats of the caſe of equs- 
lity, and here he comprehends the other caſes almoſt in the 
fame conſtruction; let a circle paſs thro' the three points A, 
E, B, to whoſe circumference let A O be produced to D; and 
if the point O fall between E and B, the right line A O muſt 
be produced towards O; but if beyond B, and the rectangle 
E 0 B be greater than the ſquare of A O, it muſt be produced 
towards A; but if the rectangle be leſs than that ſquare, the 
circle will cut the right line A O in the very point D; then 
drawing A X parallel to E B, cutting the given circle in N, let 
it be as the rectangle DA O to the ſquare of AN, ſo+ AX 
AH, which muſt be taken towards X, if O fall between E 
and B, or if the rectangle E OB be leſs than the ſquare of 
O A, but on the contrary fide, if it be greater; now let OQ 
be made equal to A H, in the third caſe to be taken towardsB, 
but in the firſt and ſecond caſes the contrary way, then let 
X A, NA, and H K be proportional, to be taken in every caſe 
towards X, and cutting A O in U, that K A may have the 
fame ratio to A U, as AD to AX; join K U, and let it be 
produced till the right line E M meet the parallel O A indefr 
nitely produced, in the point L; in every caſe K L and QL 
will h the aſſymptotes of the hyperbola, which drawn thro 
the point O will ſatisfy the queſtion ; with this only difference, 
that in the firſt and ſecond caſes, the hyperbola paſſing thro 
O will ſolve the problem in a convex Speculum, and the 0 
poſite ſection in a concave one; but on the contrary in the 
third caſe, the hyperbola thro' O will ſerve for the deen 
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ind its oppoſite for the convex, and that when the point 
U falls between A and O; for if it ſhould fall beyond O, 
one only hyperbola drawn between the ſame lines K L, and QL 
would ſerve for both the convex and concave Specula ; befides 
if U ſhould fall upon the point O itſelf, then it would be a 
plane problem, and the right lines LQ, LK would reſolve 
it; whence it appears that this 28 admits of infinite caſes, 
which may be reſolved by a plane Locus; whence thoſe are 
more excuſable who thought it might be univerſally folved by 
the fame Locus, becauſe ſometimes the calculation had ſuc- 
ceeded happily with them; for there can be given no poſition 
of the three points A, E, B, (of the caſe of the equality of the 
tectangle EO B, and the ſquare OA we ſhall ſee more anon) 
which may not admit of ſome circle to be deſcribed from the 
centre A, at whoſe circumference the problem may be ſolved 
by a plain Locus; the Radins of this circle will be thus found, 
in the firſt and ſecond caſe of the above conſtruction; let it be 
a3 the ſquare of A X, together with twice the rectangle O AD, 
to double the ſquare of AD; ſo the ſquare of AQ to the 
ſquare of AN, A N will be the Radius ſought; but in the third 
caſe, it muſt be, as the ſquare of AX minus, twice the rect. 
angle O A D, to the double ſquare of AD; fo the ſquare of 
| 40 to the ſquare of A N. The other caſe now remains to be 
conſtructed, viz. that of the equality of the rectangle of EOB, 
and the ſquare of A O, or that in which the circle drawn 
thro' the points A, B, E, touches the right line A ©; for 
M. Huygens has well obſerved, that a parabola is to be deſcrib- 
ed in that caſe ; which yet is not to be ſo underſtood, as if it 
could not be ſolved by an hyperbola, ſeeing it may admit both 
of an hyperbola and an elliptis, even to infinity, if any would 
ule M. Hin ſius's method; only this caſe admits the parabola, 
which other caſes do not, and we are to make the ſame limita- 
non when he ſays, that his conſtruction takes place in every 
cale wherein it is a ſolid problem; for his meaning is, that by 
a {mall alteration an hyperbola may always be found that will 
ſatisfy the queſtion ; which will be plain to any one that ſhall 
compare the caſes above by M. Huſius conſtructed with M. Huy- 
gers conſtruction: But to return to the caſe of equality, here 
are not one but two patabola's, and beſides oppoſite hyperbola's - 
which reſolve the queſtion: Let as before, the given points 
be E, B, Fig. 5. a circle from the centre A, and another 
thro' the three points A, E, B, whoſe tangent let AO be, 
and centre D; having drawn the diameter NAD X, let XA, 
NA, 
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to BA, ſo DC to C 
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NA, Z A be three proportionals, and let AL be the half ; WF * — 7 
2A; let there be again three proportionals 2 OA, NA, IA rectan 
whoſe half let K A be, and let the rectangle LA OU be com. e 
pleated, and producing LU to 8, till US be a third ropor it will! 
tional to AI, OU; let a parabola be deſcribed with \ un es th 
SL, the parameter AI, and from the vertex 8, it ſhall cut the Ks: 
circle in the points PP ſought; the ſame thing will be d 2 
by another parabola, if, after compleating the retangleD A KC —.— 
and producing K C to T, in ſuch a manner, that CT be ; RYE 
this roportional to A Z and DC, it be deſcribed about the 3 
axis I K, with the Latus Rectum Z. A, and from the vertex I; the equ 
for it will meet the circle in the ſame points PP. But the con. conſtrue 
ſtruction by the oppoſite ſections is ſtill more eaſy ; for making, blem; | 
as before, * A, NA, and Z A, Fig. 6. three proportional, lt if inſtea 
the perpendicular Z be let fall, a third proportional to the another 
double of AO and AN; ZI will therefore be greater tha aſſympte 
Z A, ſince its double A O is leſs than X A; then in the point], 14e = 
Tet the right lines IQ and IM be on both ſides inclined ins fius exp! 
half right angle to the line IZ, and let them be produced in- err 
definitely both ways; and in fine; let an hyperbola be deſcribed will reſo] 
about them as ſo many aſſymptotes thro” the point A, and another more inti 
oppoſite thereto; the latter will ſatisfy the problem in a convex uſed in th 
Speculum, and the former in a concave one; for ſince, as ws The w 
demonſtrated, ZI is always greater than Z. A, the right line | A the line 1 
will never paſs thro' A; therefore a caſe will not be given Is Iikewiſ 
wherein from this conſtruction, as in thepreceeding, the p ſcheme; 
blem may be reſolved by the aſſymptotes themſelves; and yet you ule t] 
this ſometimes alſo admus of a plain Locus, viz. when it happen its parts, 
that the right line XO drawn to the centre D, touches tae = 4, 
circle NP P; for the point of contact itſelf ſolves the problem and you w 
The ſame problem is otherwiſe ſolved by M. $i thus, with the 
let there be given a circle, whoſe centre is A, and let the given tedious to 
points be D and d, Fig, 7. let what is ſought be ſuppoſed doe be diſting 
and let DE be the incident ray, Ed the reflected, and from one caſe is 
the point of reflection E let fall on DA the perpendicular & equation i, 
and from d upon the ſame line the perpendicular d N, and E former equ 
the tangent E C, and the ray d E produced to B meet the vis. this 
line: Suppoſe now DA = 2, AI = a, NA, E 1 =o ſubltiturin: 
dN=b, BA = , AE =4, CA = x; therefore, fince tit — 247 . 
angles DEC, and CE B are equal, and the angle CEA! But it is 
right angle by the ſuppoſition, the three lines DA, CA, owe right 
will be harmonically proportional; therefore it will be in the eq u; 
I or in algebraic terms, 2: : Vor. 1. 


„ 
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x—y; and 229 — xy x, or —_ D xz for ſeeing the 
rectangle CAI, or x a, is equal to the ſquare of A E, or 44, 
it will be x = 24. and conſequently, 3 2 


oF : „ 
=: Moreover it is as d N to EI, fois NB to IB; or :e 2 
—1:y — à, therefore ye — ne = by — ba, and y= 


ba—ne nn BEG, — 260 
1 conſequentiy 2 7 F=7 » or, 2264 4 


- 224ne — qqgba + e = 244-244, which is 
the equation to the hyperbola about its aſſymptotes, whoſe 
canſtruct ion, together with the given circle, anſwers the pro- 
blem; for fince, on account of the circle, it is qq S + ee, 
if inftead of 2 U 2 4 4 be ſubſtituted its value 2 b2z4q—2b3ee, 
another equation will alſo be had to the hyperbola abour its 
aſſymptotes, vis. 6344 — 2b2ee — 221 — 444 + 
4% =— $4qqez and by this method, and that other M. Hu- 
fas explained in his book on Anahy/is, infinite equations to 
hyperbola's and ellipſes will ariſe, which with the given circle 
will reſolve the problem; only the effections will generally be 
more intricate; but they may be conftrufted by that method 
uſed in the ellipſis, Pp. 62, of the ſame book. 

The whole of the calculation, as may be ſeen, is referred to 
the line DA, and it could be as eaſily referred to d A, which 
is likewiſe given, v/z. after firſt drawing the prickt lines in the 
ſcheme ; but there is no occaſion for a new calculation; for if 
you uſe the ſame ſymbols as before, for the right line d A and 
its parts, that is, if you make dA , Dn=6, nA =, 
AI a, iE =e, Cc. the ſame equation will ariſe as before, 
and you will have infinite other hyperbola's and ellipſes, which, 
with the given circle, will ir the problem; it would be 
tedious to proſecute the ſeveral caſes, ſince their equations may 
be diſtinguiſhed by only changing the figns ＋ and —; on 

- y only os Soars ar * 
ene caſe is excepted, viz, when d A B is a right angle, for its 
equation is obtained, after expunging all the terms out of the 
former equation, wherein , which becomes nothing, is found; 
v2, this equation, 2 2 U 44 — qqgba = b24q — 274, or, 
ſubſtituting for 22 PA a its value, 204 4% 2 be: 
— 4e. 

* is to be obſerved, that tho by referring the 4nalyfis 
to the right line D A, there immediately offer two hy perbola's 
in the equation; and as many more different from the former, 

Vor. 1. L11l when 
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when it is referred to the right line d A; yet that the very ſame 
arabola's are obtain'd, to which ſoever of the lines dA or DA 
the Analyſis be referred, will eafily appear. | 
Now to apply the former Aualyſis to all problems relating to 
the reflexion of ſpherical Specula ; let there be, as before, x 
circle, whoſe centre is A, Fig. 8, a given point D, and from 
it the incident ray DE, whoſe reflected ray let be EQ 
joining D A, let the tangent EC be drawn to it, and the per. 
pendicular EI; and let the right line QE B be produced 9 
the fame; let DA = x, CA = x, AE = 4, BA =y, 
AI ga, IE = c; therefore, becauſe DA, CA, BA are har. 
monically 3 and the three lines CA, AE, Al, ar 


geometrically ſo; you will always have the equation y = 
F on , on whatever point of the circle the ray DE fall; 


therefore, if the point E be ſought, on which if the ray DE 
fall, it may be reflected parallel to the diameter LA U, a per 
pendicular to DA; the reflected ray QE produced will pal 
thro' I, as is plain, and I and B will coincide; therefore 4 


277 1774 
224 — 79 1 
lane problem. 

If a point be ſought, from which a ray may be refſected pi. 
rallel to any other line, as AK drawn from the centre A; let 
the tangent KL = 4 be drawn to it from the point I; ity 
plain, that the triangles AK L, EIB will be ſimilar, fince al 
the fides of the one are parallel to all thoſe of the other, &. 
therefore AL is to LK, as EI to IB, or, 9: d: :: 4 - 
9a — 4e 2 99 
7 , 22 77 
- α de; or, putting 44 — ee for aa, 29 = 221 
— 2 zh , —2zdae—q*a-qqde; for both the equation 
are for the hyperbola about its aſſymptotes, which with the 
given circle reſolves the problem. | 
Let it now be propoſed to make the reflected ray paſs thro 
the given point N (as in the problem of Abaxen) or pt 
duced towards the point of reflection E to meet the given pai 
N; let the perpendicular NO = » fall from N upon A 1,and 
let it be AO ; it is plain, that as AQ is to x $4 difference 
of ON and AB; 10 is EI to] B, that is, þ 1 — 5 6:47 


ba — ; 
v, or, J: -n: :e % =- 4; therefore — — 7 


= +44, and it will be 1 


; and 243 = 24z48 — 22 
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12577 whence, 2 z baa — 2znae —49ba + gehe 
224 — 
= bzgg — z94e, iz. that very equation of the problem of 


Albazen, which we hinted above: Or, in the ſecond calc, 
be — 1 2 

e en IO 
—fyne=zbgg +5 249. 

And theſe are the problems, that are wont to be propoſed 
about the point of reflexion, wherein, „ the 
diſtance of the given point D is 1 to be finite; but the 
analyſis will be eaſier, if we ſuppole it infinite; for — 
CA in G, it appears from the property of three harmonica 
proportionals, DA, CA, BA, that the three lines DG, CG, 
BG will be geometrically proportional, ſuppoſing any diſtance 
whatſoever of the point D; therefore, if it be ſuppoſed infinite, 
BG will become nothing, and the point B will coincide with 
the point G; conſequently A B will be always equal to BC, 
and CA = 2 y; and the rectangle C AI equal to the ſquare of 
AE will in ſymbols give 2 45 =g4, or y =; and fine 


the diſtance of the point D is ſuppoſed infinite, ED will be 
App to AC; therefore, if the reflected ray parallel to A L 
lought, becauſe in that caſe a and y do coincide, it will be 


2 2 . or a4 2 1; if it be required to be parallel 
924 — de 


to AK, it will be again, as 7: d: :: 4—y, and _—F 


U <a a 
os 2444 — 2dae = q*; if it be required to paſs 


24 
AS RR. ba ”e 
thro" N, it will be, as above, = SY = A, and 2344 
e 2 4 


+F2nGae=8bqqg + 990e, which cquations are alſo for the hy- 


perbola's about their aſſymptotes, unleſs the point N be ſup- 
poled to be in AL; for, in that caſe u ep nothing, 
expunge out of the equation the terms, wherein j is found, the 
remaining will give the equation for the parabola, as was 
obſerved above. 

The ſame Analyſis, and the fame equations by only changing 
the figns may be applied to convex Specula; and the fame 
parabola and ellipſis that ſolves the problem in the one cale, 


Il; will 
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will alſo do it in the other; and if the hyperbola reſolve the 
problem in a convex Speculum, the —_ hyperbola will do 
the like in a concave; by the ſame Analyſis in concave Hpecult 
may be obtained the Foci, and the ſpaces, which the rays 
poſſeſs in the axis, the diſtance of the radiant point being 
given; but very caſily, when the rays are ſuppoſed paralle]: 
For in the concave Speculum E E, Fig. g. whoſe centre is A, if 
the extreme ray be ſuppoſed to be reflected to the axis AR 
in B, drawing the tangent EC, it will be CB = BB A; let the 
fſemi- axis AR be biſſected in Q; Q will therefore be the 
Focus, and Q B the ſpace ſought ; but Q B is the half of CR, 
becauſe of the equal lines AQ, QR, and AB, BC, that is, 
half the exceſs of the ſecant of the arch E R above the whelk 
ſine; therefore, if the arch ER be, e. g. 97, AC will be 
101246, and ko —=! of AR. 


100000 


Extraordinary Tides about the Orkneys; by Sir Rob. Mori 
| Phil. Tranſ. No 98. p. 6139. 

| bo Fairay-Sound, between the ifles of Fairay and Zthain 

A the Orkneys, the ſea runs north-eaſt for the ſpace of  houn 

only in flowing, and nine hours ſouth-weſt in ebbing; this 

the courſe of the tide only in the middle of the ſound, which i 

but one mile broad, 

While the ſea runs from weſt to eaſt in flowing thro' the 
Weſtra-firth, which is eight miles in breadth, the ſurges an 
not greater than in any other part of the ſea; and in a calm dij 
it is as ſmooth as any lake, tho' there is conſtantly a great cur 
rent upon the flux and reflux of the ſea : Yet at the {outh-cal 
end of a little iſland on the ſouth-eaſt fide of Meſtra, and about 
a mile from it, the ſea no ſooner begins to run weſtward i 
ebbing, but a ſurge begins to appear, which continually t- 
_ ercaſes, until the ebb be half ſpent, and afterwards it de- 
creaſes, until it be low wate:, at which time no ſuch thing 
appears; to the eaſt and weſt of this great ſurge, there ar 
ſome few lefler ſurges ſecn, which are gradually leſs toward 
the caſt and weſt of this great ſurge; ſo that when one begin 


to paſs over the caſtmoſt ſurges, and to aſcend the largeſt, tho 
the declination and altitude of the ſun be conſiderable, yet tit 
ſurge is ſo high, as to intercept the ſight of the ſun, and font 
. of the firmament above it; this ſurge 1s about x Of 
mi 


in length: When there is any wind, which breaks the 
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tops of the ſurges, there is no paſſing that way: The current 
the - tide is ſo ſtrong there, that there is no need either of 
ſails or oars, | 


The Problem of Alhazen otherwiſe ſolved; by M. Huy 
Phil. Tranſ. N“ 98. p. 6140. Tran/lated from the 2 


H E compendium, which M. Huygens found out for his 

firſt 2 is as follows; drawing A T Fig. 16. 
plate XIII. parallel to C B, and biſſecting it in U, that is the 
point thro' which one of the oppoſite hyperbola's ſhould paſs, 
whoſe aſſymptotes have been found to be YM, MN. 

But that conſtruction, which obtains in all caſes, is this; let 
ED Fig. 11, be the given circle, whoſe centre is A, and the 
given points be B and C; drawing the lines A B, AC, let BA 
the ues of the circle and F A be proportional, alſo CA the 
radius of the circle and G A; then join FG, and let it be biſ- 
ſected in H; and thro' this point draw the lines LH K. 
MH N interſecting each other at right angles, of which let 
LH K be parallel to that, which biſſects the angle B AC; 
theſe are the two aſſymptotes of the hyperbola's to be drawn 
thro! the points Fand G, one of which will alſo paſs thro' the 
centre A; their interſections, with the periphery of the circle, 
will determine the points of reflexion ſought. | 

M. $uſius conſiders this problem further; he gbſerves that 
M. Hyygens was aware that the equilateral hyperbola could 
be extended to all caſes, as M. $uſius had hinted above 
in the caſe of a right angle; as alſo that one ellipſis of an caſy 
conſtruction might be ſeleied from an infinite number : Ir re- 
mains to be obſerved, that fince the ſections, which, together 
with the given circle, are applied for the ſolution of the pro- 
blem interſe& it in four points, two of which only ſerve for 
flexion; it may be aſked, what problem the two other points 
will reſolve; and after what manner a propoſition may be ex- 
preſſed that ſhall comprehend theſe four caſes; and whether 
theſe four caſes occur, when the given points are equally diſ- 
tant from the centre ? 

M. Huygens employs no other analyſis than that of M. Au- 
ſus, which admits of a parabola only in one caſe ; as appears 
from M. Huſius's two equations for the hyperbola about its 
aſſymptotes, vis. 

22baa — 22 —q4qba + aque =baqq—324q470, 
And bz4q — 22 , —qqba +qque=2Sbee —=44ez; 
And he {ubjoined, that by a little variation, vis. gs: 
| or 
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For 44 its value 44 ee, infinite hyperbola's and ell 
might be found, which, together with the given circle, — 
folve the problem; now in the former of theſe equations (1, 
ſtituting for z % its value, it will be 544 — 2245 


. 994 _ 
2 — 


4b ＋ ine = bee - 24e: Or, aa — 


* _ —.— — 725 E; and this is M. Higgen's equatin, 


6 


Nothing can be more compendious than the following con 
ſtruction of M. $Jy/ius ; let the points E and B Fig. 12 be given, 
and a circle whole centre is A; joining the lines E A, BA, cutting 
the circle in Fand C; let E A, F A, UA, be three proportional 
and again three others, B A, CA, XA; then joining UX, and 

*. with the Tang 

ranſverſum U X, and the Rectum equal thereto, deſcride the 
hyperbola XP, whoſe ordinates let be parallel to the right 
line A B, to the diameter UXG ; and it anſwers the queſtioni 
the caſe of a convex Speculum, as its oppoſite does in that of: 


pony it at pleaſure; from the vertex 


concave one: The aſſymptotes are eaſily found; producin 
UX till it meet with K B, alſo produced in L; and then bit 
ſecting UX in I, and taking L D equal to LI; DI joined wll 
be one of the aſſymptotes on which the other falls perpendicy- 
larly at the point I; and this conſtruction M. Siaſius deducet 
from his former analyſis thus; the ſame things being give 
as before, let A O Fig. 13. fall perpendicularly upon EB, ad 
let P be the point ſought, from which let fall the perpendicy 
lar PRon AQ; if AO be b; EO, z; OB, d; AP, 5; 
PR, e; AR, a; the following equation is eaſily obtained 
22dae mad £4 Ls 2bqqe Teer 40 — which 


zdae —- bbae—bqgqe 


be changed into theſe, ————— S 44111 
? d bbae — bi a 1941; 
— Ae, and = — ee — 


M. Huygens had already communicated the conſtruction ol the 
firſt equation, and M. SIuſius the conſtruction of this laſt, and 
he had almoſt neglected the firſt, tho! it eaſily offered itſelf, be 
cauſe he preſumed 1t to be of more difficult conſtruction; but 
he was undeceived after he lighted on this laſt conſtruction; 
let it be for brevity fake, 2 — d=k, 2 d A bb = bm, and 


it will be = —— — ＋ ee=4 4 — == , andaddin 
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4 4 — m d, . 
„ both fides LSE 2 ff = jt will be 


amge—2410 1. ,, 4.15 — — (that 
k | a 


— 242 
b the ſquare of e 2 — equal to a 4 — 7 


+ { 2 _ V_ 21777. therefore the proportion will 
546 NR EY 249 na 7 
de, KEK. KK ＋HFujĩu : 4 4 Ff 


to the ſquare of e + 1 , which proportion may be 
reduced to an eaſier equation, if, putting & k {- wm e p p, 


it be 55 S a; for at length it becomes the ſquare of e — 8 
4 
22 49 12 , which equation 
you will find to anſwer to the above conſtruction, and you 
will at the ſame time obſerve, that to which ſoever of the 
ines EA, AB, BE the ſum of the analyfis be referred, the 
ſame ſections may be always had, tho" in a longer way about, 
and in very different equations: From this conſtruction may 
be deduced by analogy the effection of the other problem; 
viz, when the point is ſought, from which a reflected ray may 
Ie parallel to any given line; as, if the luminous point B 
Fig. 14. being given, and the circle from the centre A, the 
reflected ray parallel to the right line AE were required; for 
it is the ſame thing, as if the diſtance of the points A and E 
were ſuppoſed to be infinite; in which caſe a third proportio- 
nal to EA and F A would become equal to nothing, and the 
points A and U would coincide; therefore UX would be 
equal to AX, and AE be parallel to PE; apply then the 
preceeding conſtruction, and you will have the ſolution, viz. 
deſcribing the hyperbola XP from the vertex X, with the 
Latus T1 2 UX or AX, and the Latus Rectum equal 
thereto, whoſe applicates to the diameter A & let be parallel 
to the right line A E. | 
The problem of Alhaxen further confidered by M. Huygens: 
The circle being given, whoſe centre is A, Fig. 15, the 
radius D A, as alſo the two points B and C, to find the point 
H inthe circumference of the given circle, from which drawing 
{Band H C, they may make at thecircumference equal angles. 
Sup- 
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Suppoſe the point found, drawing the right line A M. uh. 
may piles the angle BA C, let HF be — Dax ml 
thereto, as alſo B M and CL, join AH, to which let H he 
perpendicular, and let A M meet in the points K and G the 
right lines BH and B C; now let A M a, MBT, A1 
= c, LC u, the radius A D g d, AF x, FH = 5; fan 
the angles K HE and CHZ or EGH are <qual, and EHI 
a right angle, it will be, as K E to EG; fo is KA to AG. 
but twp. 3 BM 1s. to MD, as HF to FK, it will be, ag BY 


ol-2bbc 
which 1s 
454d 


=, the 


+ HPF to H E, fois MF to FK; that is, b EY bene 
a &, and it 1s = X Aga. uare 0 
= : * 6 e foini 


v 
wand CL is to LG, as HF to FG; it will be by permuta R D and 
tion and diviſion, CL — HF to HF, as LF to F6; RD be p 


1. e. 1 -: 26 — „ 3 which ſubſtracted frog o RP 


erbola's, 
AF=x "IR of nt Lomas 4 By SY of Wn 3 ail cut t 
TY 4 Boy 7... — x ca lpcrbola's 


FA, AH, AE are ths 049 hi therefore E A —- AC, MWiconſtrudti 
chat is EG = 2 and KA—E A, that is cular to A 


kz E222. But it was ſaid, that K E istb alſo Þ y = 


„ 


E G, as K A is to A G; that is SEE 0002 - and OR = 
bY 
b 4 

9 ——.— ot Arr Þ 4 2, whence it is found, 246 ry 
1 — 97 „ y 1 — 95 | 
xx „T2 4 2 — ddbnx -A dx Y- 2407 abr 
—:bcxxy+ddbcy+ddeyy=naddy +100: . 
—addy y—*ddx y; and becauſe x = . it 1s _ * cen 
et K be 

— — E. becauſe x x =d & — 5; butit * the rig 
N men trom 
1s bbc; 20bcddx_233c39x becauſe a U tangent K! 
= a 145 duced) ſu 
—2bborxXyy— G * angles E 

— 9 y; therefore - - 2. 3 a * ines A E. 
d de = —addyy — +dd xy; and dividing * therefore d 
1 5 and multiplying by aq, — 250 cx y — d d 41nd denon 
=244cxy+=ddacy=—=aaddy—-abdir AG=4, 
abddx=c D I acddy +a ad d 3 = 2 6101188898. Siufus 
-- - genera 

ol. I. 


F'bis general equation, 3 d a i A —1n9qan-boga 
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abddzx—cbddx iacddybaaddy 
ob 2 bbexy, 2 77 TEIT7 = XJ, 
which is the Rn for the hyperbola ; or becauſe, 4c ., 
abdd -anddxhacddy 844d) 2, let add 
2844 +abbe 44 
= 5 therefors E ZT Z= 


2 C 
Whence moreover the following conſtruction is eaſily found, 
join B A and A C, Fig. 16. and dividing ſeparately by both the 
ſquare of the radius A D, let the quotients be A P, and AQ; 
and joining PQ, let it be biſſected in R, and thro R draw 
R D and KN, cutting each other at right angles; of which let 
R be parallel to A D, which ſhall biſſect the angle BAC; 
now R D and R N will be the aſſymptotes of the oppoſite hy- 
perbola's, one of which ſhould paſs thro the centre A, and they 
will cut the periphery in H H, the points ſought, and the hy- 
perbola's will paſs thro* the points P and Q: The reaſon of the 


conſtruction is manifeſt; for drawing P and Q 7 perpendi- 


cular to A M, it is Ay = oi or p; and A C — 


allo Py = 2.2 and Qc=22; wherefore A O 2 


2 0 2 C 


and OR D ; whence the reſt is eaſy. 


2 

Further conſidered by M. Huſius. It is not to be won- 
dered at, that, in the problem of Ahasen, the ſame conſtruc- 
tion may be deduced from different equations, ſince ſuch as 
have been all along uſed are contained in one and the fame 
general analyſis; to prove which, let the circle be given, 
whoſe centre is A, Fig. 17. as alſo the points H and I, and 
let K be the point ſought, to which from the points H and [ 
let the right lines HK, IK, and the tangent K D be drawn 
then from A draw A G, meeting HK in E. K in B, and the 
tangent K D in D, (producing Lach lines as ought to be pro- 
duced) ſuppoſing al! this, it is plain, on account of the equal 
angles E Þ, DK B and the right angle AK D, that the three 
lines AE, BE, D E will be always barmonically proportional; 
therefore drawing to A E the perpendiculars K C, IE and H G, 
and denominating A K =q, AC=4, CK =e, HG =5, 
AG=4, FA , FI= , you will have, by the method 
M. Haſius uſed formerly in the ſecond analyſis ot this problem, 


Vor, I, Mm m — 1 
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—=ndee—2bee 
now ſuppoſe, AG to be perpendicular to HI, there will be 

variety in the equation, only that A F and A G, that is, d and 2, 
will be equal; {ubſtituting d for 2, it will be » dag —bgdag 
- - - e e dee - dbee abnae a dda- 


— 2d qqe; or, dividing all by n d — d&; 44 — See; 


fe ALLE 2 * 2 — 47 7 ©, the ſame equation M. Nu 
fius had deduced from his firſt analyſis, tho? in a different man- 
ner: Suppoſe again, that A G coincides with A H, then HG or 
b will become nothing ; expunging therefore the terms of the 
equation, in which & is found, there will remain, da a —1 944g 
—=ndee22dae—dqre—qgze: Let us ſuppoſe the 
right line A G to biſſect the angle H A TI; it will be, on account 
of the ſimilar triangles HA G, and IAF, as H G to GA, ſo 
IF to FA; or, as „: d:: n: S, and nd x; taking away 
equals, it is, 4% % —n99ga=2b1ae+ zzdae— dee 
—49 z e, the very ſame that M. Huygens conſtructed; in fine, 
ſuppoſe the ſame right line A G biſſect the right line H l, in that 
cate HG and IE will be equal, that is, 4 n; and it will be, 
taking away equals, bd aa—4zaa=bdee—bzee + 2bbae 
+ 2zzdae—dqgqe—99%te; which, tho' not very difficult, 
has not yet been conſtructed; both theſe, as alſo the general 
equation itſelt, may be divided into two others, putting, for 44 
or ee; its value 99 ee, or 99 -A a. 

M. Huſius adds a conſtruction by a parabola in a twofold 
manner, which tho” it ſeem more operoſe than the others by 
the hyperbola, yet the ſimplicity of this curve compenſates the 
trouble; having the ſame dara, join AI, Eig. 18. and produce it 
to 8, till AS be equal to AH; joining HS and biſſecting I & in 
M, draw thro' M the right line R MQ perpendicular to H 5, 
on which let fall from A the perpendicular. AQ, and let the ra- 
dius A C be parallel thereto; then making I A, AC, A E three 
proportionals, let it he as 8 A to A E, ſo MQto AD, and Rd 
to AP (in the right line AQ towards Q) and in the ſame right 
line on the other fide take D O equal to A C, and biſſecting PD 
in X, let the right line UX L, meeting the perpendicular 
erected at D in the point U, be inclined thro X in a half right 
angle to AX, and let fall from O on the ſame UX I the per- 
pendicular O B; then, if it be, as IX to X B, fo X B to BL, 
L is the vertex, L U the axis, X U the Latus Rectum of the 


arabola, which in every caſe ſatisfies the problem, viz. cutting 
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the given circle in the points K K, the higheſt and loweſt of 
which belong to the problem of Ahbaxen, and the remaining to 
another problem. | 

There is alſo given another parabola, which, as was hinted 
above, does the like, and whoſe deſcription is fo eaſily deduced 
ſtom this, that there is no occaſion for a new one; for let A be 
taken in the ſame right line with AD and equal to it, and A & 
in the fame right line with AO and equal thereco then biſſecting 
Pin E, draw thro' E the right line « £ Þ n to X B, 
meeting Ju a perpendicular to O A in u, and on it let fall the 
— @B; and let it be, as „F to Eg, ſo Fg to Ba; A 
will be the vertex, A E the axis, F the Latus Rectum of the pa- 
rabola, which will cut the given circle in the ſame points with 
the former. 


The firſt Invention and Demonſtration of a right Line equal to 
4 Curve; by Dr. Wallis. Phil. Tranſ. N“ 98. p. 6148. 
Trauſlated from the Latin. | 

S to the rectiſication of that curve, which Dr. Wallis calls 
the ſemi-cubical paraboloid, M. Huyzens muſt be under a 

great miſtake, when, in his Horologium Oſcillatorium p. 71, 

52, he would aſcribe the firſt invention thereof to h Heuract 

of Harlem, in 1659; for it is certain, that Mr. H alliam Neil 

an Engliſbman had both diſcovered and demonſtrated the jame 
thing two years before; and after him the Lord viſcount 2roun- 
ker and Sir Chriſtopher Wren gave alſo a demonſtration thereof 


about the months of Zune and July, 1657 ; which was a thing well 


known here, and received with applauſe both by thoſe gentlemen 
and other geometricians, who, before the inſtitution of the Royal 
Society, were wont to meet on ſtated days at Greſbam College, 
and read mathematical lectures there: And the Lord Brounker 
in the enſuing Auguſt communicated this by letter to Dr. Wallis 
then at Oxford, and at the fame time ſent his own demonſtra- 
ton of it; which the Dr. imparted to M. Hagens, and after- 
wards publiſhed in 1659, ſubjoining it to his treatiſe de Cycloide 3 
wherein he gave an impartial account of the whole affair; fo 
that it is ſurpriſing M. Zuygens ſhould make Heuraet the firſt 
inventor, 
In 1658, Sir Chriſt. Wren had found out a right line equal to 
the curve of a cycloid and its ſeveral parts; which was then a 
thing well known, not only in England, but alſo in France and 
Hilland; and in — Bi M. Huygens himſelf was not unac- 
quainted with it, even before he knew any thing of M. Leur ate, 
Mm m 2 as 


0 > Y.. > 
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as appears by his letter to Dr. Wallis; and it is allowed thy 
Sir Chriſtopher was the firſt inventor of this; yet he himſel 
did not pretend to have been the firſt who found a right line 
equal to a curve; for he knew, and he owns as much, thy 
Mr. Nei} had diſcovered it the r year; only be 
aſſumes this prerogative to himſelf, that he had rectified the 
firſt curve that offered; whereas Mr. Neil applied himſelf u 
find out a curve capable of reQification; it is true that thi 
curve is of the family of the paraboloids, but no one befqre 
Mr. Neil took it into conſideration; and it is as true, that both 
M. Heuraet's and Mr. Net's is the very ſame curve. 


Of Stones in the Bladder, Phil. Tranſ. N' gg. p. 6155, 


John Braun of Dantzick, a gentleman of 51 years d 
IVI. age, had exceflive pains for 2 + years in the Penis, with 
a continual burning ſtrangury, till at laſt it came to a conſtant 
endeavour of going to ſtool, and of making water; which, 1 
few days bakioke Toa. ended in a continual running of urine 
with very ſharp pain; after which, for about four days before 
his death, it was totally ſtopt: Upon opening his body, the 
following particulars were obſerved; the internal parts wer 
all >a þ BE the bladder was found quite full of ſtones; the 
largeſt was of the bulk of a pigeon's egg, and weighed 20 
rains; there were 16 of the larger fort, yet all differing i 
Pre: the reſt, to the number of 22, were very ſmall; the leaf 
ſtone weighed 3 grains, and the whole 38, weighed 4 F ounces; 
there was not a drop of urine in the bladder, for it had alread 
made a conſiderable paſſage on the fide of the orifice of the 
bladder; in the kidneys and ureters there was not found the 
leaſt grain or ſign of ſand: Several of the lefler ſort of thels 
ſtones were triangular and quadrangular; and their flat fida 
were worn to a great {moothneſs, and their corners blunted; 
the matter of the ſtones was very compact, and like white clay; 
and tho' the ſeveral coats were diſcernible in one of them, yet 
they were not cafily ſeparable. 


An odd Fcetus without a Brain; by M. Denys. Phil. Tran 
Ne 99. p. 6157- 

T E body of this ſœtus was well formed, and very fat; 

but the head was ſo deformed, that it frighted all that 

were preſent; it had no front; the two eyes were on the top 

of the face, very big, and almoſt without an orbit to lodge them 


in; the upper and hind part of the head was red, like coag! 
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luted blood, and reſembled the bottom of a calf's head, when 
cut and ſevered from the Vertebræ of the neck; upon examin- 
ing this red fleſh, he found under it a bone, that proved a ſolid 
bone in the form of a {mall oyſter, and not a hollow ſkull; he 
had it opened every way, but he found neither cavity, nor 
brains in it; it was only faſtened before to the bones of the 
face, and not behind to the Vertebræ of the neck; ſò that the 
marrow of the back-bone had no communication with the 
head ; he purſued the optic nerves, and loſt them in this bone, 
which was in lieu of a Cranium, and no ways ſpungy; but ve 

hard ; It ſeems ſomewhat extraordinary, that a child could live 
nine months without brains, for M. Denys was told, that it 
was very lively and briſk in the womb, but died as ſoon as it 
came into the air. 


An Account of ſome natural Curiofities preſented by Sig. 
Paulo Boccone of Sicily zo tbe Royal — Pha Track 
Ne 9g. p. 6158. 0 

HE: firſt were uncommon pieces of coral both red and 

white; ſome of which were ramified into folid maſſy 
bodies; others were coralline incruſtrations on woody ſticks or 
branches, and terminated in ſmall and tender buttons or flowers 
of coral; in ſome of which, S. Boccone affirmed, he found, 
upon ſqueezing them, a milky juice; and being himſelf at the 
coral-fiſhing in the channel of Meſſina, which ſeparates Calabria 
from Sicily, he relates that before the coral-fiſhers drew their 
nets out of the water, he plunged his hand and arm into the 
ea, to feel whether the coral was ſoft under the water, before 

It was expoſed to the air, and found it entirely hard, C. cept 

the round end, or button, abovementioned ; which he found to 

onſiſt of five or fix little cells, full of a white, and ſomewhat 
mucilaginous liquor, reſembling that milky juice, found in 
ummer in the long cods of the herb, called fuvialis piſtana 
ſollis denticulatis, mentioned by oh. Bauhinus z this coral- 
Wine juice he calls leaven, becauſe of its ſharp and aſtringent 
aſte, eſpecially when newly taken out of the ſea ; but ſuch as 
re dried loſe their acrimonious, and retain only their aſtringent 
ate; which change, he affirms to happen in about fix hours 
ter the coral is drawn out. As to the queſtion whether coral 
de a vegetable, M. Guiſony is of opinion, that it is ſo far from 
ding a plant, that it is a mere mineral, conſiſting of much 
alt, and a little earth; and that it is formed into that ſubſtance 


a precipitation of divers ſalts, which enſues upon the en- 
f counter 
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counter of the carth with thoſe ſalts; after the manner of th, 
metalic tree, which in a little time is formed and increaſed by 
the ſettling and combination of mercury and filver, diſſolved in 
Aqua-fortis; and being afterwards thrown into common water 
the parts of the mineral and metal unite with each other which 
ſeems to be confirmed by an experiment on a ſalt of cory} 


which being thrown into water an there diffolved, upon ey 
rating the water by a gentle heat, it was preſently coagu- 
ated, and converted into ſeveral ſmall fticks, reſembling a lite 


foreſt, 
The ſecond piece of curiofity, was a certain ſtony ſcaly ſub. 


_ Nance, that {melt of bitumen, complicated and laid together 


like ſo many membranes, and found in the mountains of H 
in Sicily, near Mlelli, neighbouring on the town of Augyſt 
and the ancient Megara; it it be burnt at a candle, the bit 
minous ſcent is ſoon perceived; and it is athrmed, that when 
newly ſeparated from its mine or bed, it is flexible like paper; 
but being long expoſed to the air and ſun, becomes brittle; 
and the herbs that grow on this ſtem inſinuate their fibres and 
roots between its ſeveral coats. 

Thirdly, an extraordinary Sanguiſuga or leech, found ſtick 
ing to the fiſh called Xiphias, or ſword- fiſn; it was about fur 
inches in length; its belly white, cartilaginous and tranſparent; 
without head or eyes, that could be obſerved ; inſtead of a head 
it had a very hollow ſnout encompaſſed with a very hard mem. 
brane, differing in colour and ſubſtance from the belly; and 


this ſnout it thruſts into the body of the fiſh, as ſtrongly as a 


auger is wound into a piece of wood, and it is filled full 
blood to the very orifice; it hath a tail ſhaped like a feather, 
ſerving for its motion, and under it, two filaments or lender 
fibres, longer than the whole inſect, whereby it ſeems to cling 
about ſtones or herbs, and ſtick the cloſer in the body of the 
ſword-fiſh, faſtening upon thoſe parts only, where it is out d 
the reach of its fins: Within its belly he obſerved ſome vellcls 
like ſmall guts, reaching from one extremity to the other; 
they ſeem to be the organs allotted for ſucking the blood, be 
cauſe the ſnout is deſtitute of fibres and valves to ſuck with; 
whereas theſe veſſels have a motion retembling that of a pump 
whercin the ſnout ſerves for a ſucker, drawing the blood from 
one end to the other; and the belly of this inſect being framed 


ring · wiſe, this ſtructure ſerves to thruſt the ſaid internal veſſel 


into the orifice of the trunk, and draw them back again: As 


torments the ſword-fiſh, ſo is itſelf infeſted by another — 
called 
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called a louſe, of an aſh-colour, faſtened towards the tail of this 
leech as firmly, as a ſea-ſnail is to a rock; it is of the bigneſs 
of a pea, and hath an aperture, whence many ſmall winding 
and hairy threads come out, ; 

Fourthly, a parcel of ſal-armoniac gathered in a fiery erup- 
tion of mount £714, found on the ſurface of that ferruginous 
matter, that remained of the burnt minerals; ſome of this ſalt 
was as yellow as ſaffron ; other ſome of a citron colour; ſome 
white and ſome greeniſh : This ſalt ſeemed to be factitious, 
and a concrete of nitre, ſulphur, and vitriol, burnt and ſub- 
limed, and not pre-exiſting in thoſe caverns; for adding ſome 
of this fal-armoniac to pulverized ſulphur and nitre, he found 
that it was ſo far from taking fire, that it manifeſtly hindred 
the accenſion of the brimſtone and ſaltpetre. 


A ſubterraneous Fungus, and a Mineral Juice. Phil. Tranſ. 
Ne 100. p. 6179. 


4 E Fungus Subterraneus is found in a rocky lime · ſtone 
1 ground, in a common about two miles from Caſtlęron, 
in the peak of Derbyſpire, fifteen or ſixteen yards deep, in the 
Od. nan, the name of a mine, covered with earth; there is no 
coal. bed within five or fix miles of the place: This Fungus 
does not ſeem to have any conſtant ſhape, it is much like peat 
or turf, both in the ſooty colour and internal ſubſtance ; only 
this is more clammy and tough, and dries not; ſome of this 
tungous ſubſtance is very ſoft and like jelly; the more ſolid 
E. contain lumps of bitumen, which are very inflammable 
tke roſin; it is very light, breaks firm, and ſhines like good 
aloes, and is not much unlike it in colour, fave that it is darker 
and purpliſh; yet there is a great deal of it of a dark green 
colour; by diſtillation it yields an acidulous limpid water, 
wen a white liquor, probably ſome of the oily parts precipi- 
tated ; and in the Jaſt place, a copious yellow oil, not unlike 
that of amber or pitch: Whether this 3 owe its original 
o a vegetable, or be a real concrete mineral quice, and a foſſil 
bitumen, is hard to determine; but the finding of it in an old 
mine, favours much the opinion of its being a vegetable ſub- 
ſtance; either the props of timber, uſed in lining and ſupport- 
ing the grooves, are thus changed, or certain Fungus's grow out 
ot them; that birch, of which there is great plenty, and where- 
of there have been vaſt foreſts in all the mountainous parts of 
England, will yield a bitumen, as limpid as the {ap that = 
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call candle-wood, is no other than birch, as appears from the 
grain and bark; tho' it exſudates a roſin, which makes may 
pronounce it real fir-wood; whatever this bitumen of the 
Fungus be, it differs much from the .4/phaltum of the ſhopy, 

ere is another mineral juice in theſe parts of Euglai 
reſembling crear1 both in colour and confiſtence ; it was found 
in great quantities at the bottom of a coal-pit, 49 yards deep: 
At Serif. bhales in Shropſhire is found in their iron mines 


eſpecially in that called the ¶hite- mine, which yields the belt WH: eprefſed 
iron-ſtone, commonly upon breaking a ſtone, a great quantity Wi. olaſs; 2 
of a whitiſh milky liquor, incloſed in its centre; ſometime ints, ** 
they find the quantity of a hogſhead in one cavity; its taſte ù Mr the joint 


ſweetiſh, only it hath a vitriolic and iron- like twang, fa. 


The Trochitæ and Entrochi, deſcribed by Dr. Liſter. Phil a __ 
Tranf. N“ 100. p. 6181. 3 


H E ſtones figured like plants, and called Trochite by 


hat th 
Aezricola, and the compound ſtones called Z»nrrochi, and 2 


. inn, Juarter of a 
in Engliſb St. Cuthberd's beads, are, like the Zapides judaici; d Rtween- the 
an opake and dark coloured ſpar, tho' ſome of them are ers piece 
white ſpar or Cazoke, as miners call it; they all break like f an equal 
flint, appearing pms and ſhining: They are diflolved by , wich 2 
vinegar, which holds of all foſſils of what figure ſocver they We: 
be, providing they are broken into ſmall grains; and if the bot ined ; for i 
tom of the veſſel hinder not, they will be moved from plac WWW: thoſe fro 
to place by it: The figure of the Trochitæ is cylindrical; the nd others, 3 
outmoſt circle is in general ſmooth; both the flat fides ag pimted, and 
thick, with fine and ſmall rays drawn from a certain hole om Cdn 
the middle to the circumference : Two or three of theſe T 1s ra 5; 
chite joined together, make up that other ſtone, called e * 5 
rrochos; the Trechite or ſingle joints are fo ſet together, that her differe 
the rays of the one enter into the furrows of the other, arent thi, 
the ſutures of the ſcull: They are found in great plenty in enen one 
ſcars at Braughton and Stock, ſmall villages in Craven; De certain 
Liſter never met with any larger than two inches abour; then ery deep a1 
are others as {mall as the leaſt pin; and others of all magnitude likcwiſe 
between theſe two; they are all broken bodies; ſome my nots be ſide 
ſome longer, and ſome of them real Trochitæ, that is, fingh Yo, I. 
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boints only; he never found one entire piece much above two 
inches long, and that very rarely too; in ſome of the lon 
pieces he reckoned about zo joints; and as they are all broken 
zoments, ſo they are found ſcattered and lying confuſedly in 
the rock; which in ſome places, where they are to be had, is 
s hard as marble; in other places ſoft and ſhelly, as they call 
t, that is, rotten and waſhed with the moiſt air; and tho' in 
ome places they are but ſprinkled here and there in the rock; 
vet there are entire beds of rock of vaſt extent, which for the 
noſt part conſiſt of theſe and other figured ſtones; as of bivalve, 
erpentine, turbinate, c. as at Braughton : The injuries, they 
have received in their removal from their natural poſition, if 
jot the place of their e and formation, are maniſeſt; 
vr beſides their being all broken bodies, many of them are 
lepreſſed and cruſhed, reſembling the real cracks of a ſtone 
ir glaſs; again, ſuch ſtones, as confiſt of many Vertebræ or 
oints, are —.— diſtorted; ſometimes two, three, or more 
the joints in a piece are diſlocated and out of their places; 
nd ſometimes à whole ſeries of them; there are others twiſted 
ike a cord; laſtly, ſome have their joints regular, but ſtuffed 
pith a foreign matter: There is à great variety as to the 
hickneſs of the Trochitæ, or ſingle joints; ſome are ſo thin, 
hat they are ſcarce the 24th part of an inch; others are a full 
quarter of an inch thick; of theſe latter he only found at Hock; 
tween theſe extremes, there are joints of all proportions in 
lers pieces; but in one and the ſame piece, they are generally 
If an equal thickneſs : And there are {lender and ſmall Zntro- 
bi, with as thick joints as the largeſt: There is alſo ſome 
lifference in the ſeams of the joints; ſome are but apparently 
bined; for in diſtilled vinegar the ſeeming ſutures a, 
8 thoſe from about ZBiresford on the Dove in Staffordſhire z 
nd others, and all thoſe from Braughron and Stock, are really 
dinted, and the ſutures indented, which indentures coming 
om the terminating rays are larger, according to the differenco 
If the 75 et even, equal, al regular : Generally the our- 
bolt circle of each joint is flat and ſmooth; yet there are many 
ther differences to be obſerved ; 1. The ſmooth jointed are of 
ferent thickneſſes as to their joints. 2. On ſome Zntrochi, 
tween one ſuture and the other, in the middle of each joint, 
re certain knots in a circle; the joints thus diſtinguiſhed are 
ery deep and large, and very frequent at Stock. 3. There 
te likewiſe thoſe, with a circle of knots, which have many 
nots beſide on each joint, and look rugged. 4. Some, with 
Vor. I, | Nnn h much 
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much thinner joints, which yet have 4 circle of knots in thy 
middle of each joint; and theſe alſo ſeem as if they were al 
knotted ; and ſuch are only found at ZBranghron, as far isj 
hitherto known. 5. As ſome have but one circle of knots, and 
others are knotted all over the joint, and rough; ſo there an 
ſome others with a circle of larger knots in the middle of exh 
joint, and a cirele of lefſer knots on each fide, cloſe to the bor 
der of the ſuture; theſe look very pretty, and are found 
Sock. ' 6. Others between each ſuture, and in the middle q 
each joint {well with a Circular edge. 7. A ſmooth Enerochy, 
with a large and emboſſed. edge on the middle of one-of the 
Joints, and a much imaller on the middle of another joint, and 
this alternately. 8. The ſame alternate difference, only the 
joints much rounder and blunter ; and here the joints are yi 

ly thicker one than the other. 9. The fame, with alterna 
knotted edges. 10. A double edge in the middle of even 
joint; this makes the joints look as if they were exceeding thi 
and numerous, but really they are not ſo. 11. A double edg 
in the middle of every joint knotted by intervals, or, as it were 
with indented edges: / vn of the pieces, if not all, of thek 
Entrochj are ramified, with leſſer — from the greater 
without any order; ſome have only few branches on a piece 
others are ſo thick of branches, that they reſemble a ragged ſtaff 
theſe branches are deep inſerted within the ſtem, and by bei 
ſeparated, leave Ai ee its fides; the rays in the jon 
of the branches run croſs to thoſe of the ſtem; on thick ſtem 
are ſometimes very 1mall branches; but generally the big 
the ſtem, the thicker the branches; and ſome of theſe branche 
are branched again; the branches are diſtinguiſhed from i 
ſtem, by being a little crooked, and ſomething tapering: Ther 
are tew pieces, beſides the branches, that are not exaciij q 
lindrical; and among theſe few, ſome are tapering at boi 
ends, and ſwelled much in the middle; others ate figured lik 
a kind of fruit, or Lapis judaicus, and are real Entrochi, and 
jointed, notwithſtandin tis ſhape ; upon a ſmall ſtalk of tn 
or three joints, an oval bottom is ſuddenly raifed, broken 
alſo at both ends; there are alſo long and ſlender pieces with 
little jointed button, hollow on the very top; it muſt not 
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forgot that they are perforated in the middle, and fo they m theſe pen 
be cafily ſtringed like beads, whence the Zngh;ſ name; i Lire, bas 
theſe holes are ſometimes filled with earth, and ſometime has in the 
they encloſe other Entrochi, which latter are ſometimes tra round the 
parent; the holes are of different bores, but generally row eee 
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and yet there are great numbers of them at Stock, whoſe per- 
forations are in the elegant faſhion of a cinquetoil; and the 
rays of the joints of theſe Entrochi are much deeper and fewer 
in number, than of any other yet obſerved; they are alſo 
ſmooth jointed : In theſe rocks are found certain rude ſtones, of 
the bigneſs of walnuts, with many impreſſions of Troc bitæ upon 
them, as tho' they had been their roots; and when theſe have 
been a little cleanſed in vinegar, theſe impreſſions appear more 
than caſual ; for, the ſubſtance that covers them, if not the 
ſtones themielves, is ſpar, and the impreſſions are round holes 
with rays, reſembling thoſe holes the branches make in the 
ſides of the ſtem, when broken from them; ſome of them are 
like a pine-apple or cone, with a hollow bottom, and round 
about it ſve lage feet at equal diſtances; on the top 1s the 
round figure of an Entrochos broken off; the ſtone conſiſts of 
angular plates, viz. the bottom of five plates, called feet, the 
middle of five other plates, all of a ſexangular figure, and the 
top, of ſtone ; Others are of a pyramidal form, the bottom con- 
vex, and on the top is the impreſſion of an Entrochos broken 
off, and in the figure of a creſcent; this ſtone is alſo incruſtated, 
or covered with ſexangular plates, which are rough: Of theſe 
figured plates, there are great variety in the rocks, broken off, 
and heaped together in great confuſion, which yet manifeſtly 
belong to the above deſcribed ſtones; ſome of the faireſt at 
4 2 N and Sock are pentagonal, and as broad as a thumb- 
nail, hollow on the fide like a diſh, and convex on the other 
fide, where are certain eminent knots, about the bigneſs.of a 
{mall pin's head, ſet in a kind of ſquare order; this plate is 
ſomewhat thin at the edges, and blunt; others are pentagonal, 
and a little convex above, but not hollow underneath; and 
without theſe eminent knots, the edges are thin and ſharp ; 
others of theſe pentagonal plates are convex on one fide, and 
ſomew hat hollow on the other; thick edged, and one of the 
fire fides only indented, which is ever the thinneſt; there are 
many amongſt theſe laſt indented forts of plates, which are 
channelled on. the concave fide, and otherwiſe notched : One of 
theſe pentagonal plates from J/ansford bridge in Northampron- | 
Hire, has one of the five fides thick indented ; the conyex-part 
has in the middle a raiſed boſs, like ſome encient ſhields, and 
round the ſides a liſt of ſmaller ſtuds: The ſexangular plates 
are ſmall, ſave here and there one; ſome of them are a little 
hollow on the one fide, and convex on the other; which latter 
i clegantly emboſſed, that is, an equilateral triangle Ae: - 
Nun 2 cac 
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each corner, and a fingle right line in the middle; others, which 
are moſt common in theſe rocks, are a little hollow on the one 
fide, and convex on the other; they are generally ſmooth 0 
the convex fide; ſome are thicker than others, but moſt 
them are of the torm of plates; the fides are very unequal, y 
in cryſtals; ſometimes five broad ſides, and one very (mal, 
again, two broad fides, and four others much narrower, with 
infinite other differences as to the inequality of their ſides. 

Mr. Ray relates that there are found in Malta certain ſtones 
called St. Paul's Batoons, which he ſuppoſes originally to hare 
been a ſort of rock-plants, like ſmall knobbed ſticks, but with. 
out any joints; their trunks diminiſh in the fame manner as other 
plants after the putting forth of their branches. 


An Account of Lead Sheathing ; by Mr. J. Bulteel. Phil. Tra 
N 100. p. 6193. 


g 2 NO 1674, ſome years ſince, Sir Phil. Howard and 
£ £ Major Watſon, with great charge and induſtry found out 
a new way, by an Exgliſ manufacture, to preſerve the hulls o 
ſhips from worms, Ec. which is much ſmoother and conſequent: 
ly Fetter for ſailing ; cheaper and more durable than the method 
of boards, pitch, tar, roſin, brimſtone, or any ſheathing or gray: 
ing hitherto uſed : The king and parliament being fatisfed, 
upon examination, of the great benefit that might redound 
thereby to his majeſty and ſubjects in general; for the inventon 
encouragement to make the ſame publick, were. pleaſed, almolt 
four years ſince, to grant them an act of parliament for the {ole 
uſe of this their invention, with a penalty and prohibition to all 
others: In purſuance whereof, experiments have been made upon 
ſeveral of his majeſty's ſhips, and the ſheathing after three years 
pas found to be in as r. condition, as at thè firſt doing; and 
the ſhip ſo tight during the whole time, that they were obliged 
to heave in water to keep her ſweet: The bread- rooms alſo of 
ſeveral of his majeſty's ſhips were lined within, almoſt in the 
ſame manner as they were ſheathed externally, whereby the 
bread was greatly preſerved ; and on account of its durablenels 
it muſt be cheaper and better than tin, which is ſo liable to ruſt: 
Alſo the lead itſelf, which is the principal thing uſed therein, 
being ſo cloſely preſſed ſmooth and equal, and of any degree of 
thickneſs, great uſe may be made of it in ſeveral other things 
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A Deſcription of Nova Zembla. Phil. Tranſ. Ne 101. p. 3. 


AN: 1674. It appears by a new map of Nova Zembla and 
Weigats, as diſcovered by the expreſs order of the Czar, 
that Nova Zembla is not an iſland, as hitherto has been thought; 
and that the Mare Glactale is not a fea, but a Bay, whole wa- 
ters are ſweet ; which is alſo affirmed by the Tartars, who have 
aſted of theſe waters in the very middle of the bay: The a- 
mojeds as well as the Tartars unanimouſly agree, that paſſing on 
the back of Nova Zembla, at a confiderable diſtance from the 
ſhore, there is a paſſage as far as Japan; and it is a fault in the 
Engliſþ and Dutch, that ſeeking a paſſage to Japan on the 
bud of Nova Jembla, they have generally paſſed the Weigats: 
The Weigats itſelf is very difficult to paſs, becauſe, of the great 
quantity of ice falling into it from the Oby, whereby the ſtreight 
pallage is ſtopped up: The Samojeds go every year to fiſh 
on the ſaid ſweet ſea and that on Nova Zembla tide. 


Volatile Salt and Spirit extracted out of all Sorts of Plants; 
by Dr. Dan. Cox. Phil. Tranſ. Ne 101. p. 4. 


: By KE in warm weather a conſiderable quantity of the 
leaves of any vegetable, ſtripped or pulled from the 
great ſtalks ; lay them on a heap, preſs them pretty cloſe toge- 
ther, and they will Toon become very hot, eſpecially in the mid - 
dle; and after a few days reſolve into a pappy ſubſtance, except- 
Ing the outward leaves, which made into pellets and put into a 
gals retort, and diſtilled, will yield, beſides a great quantity of 
Iquor, much thick black oil os; the conſiſtence of a balſam; the 
liquor being ſeparated from the oil and diſtilled in a tall glaſs- 
body, there is à volatile ſpirit ſublimed, which, after two or 
three rectifications, becomes perfectly urinous, and not to be di- 
ſlinguiſhed by ſmell or taſte from well rectified ſpirit of harts- 
hom, blood, urine, or {al-armoniac: Dr. Cox never made trial of 
any herb, which thus ordered, did not yield the abovemention- 
ed ſubſtances ; even moſſes and rudiments of vegetation do the 
like, which laſt is a green ſubſtance on the ſurface of the earth, 
n rivers, ciſterns, where rain often falls, and on ſhips between 
wind and water, ver apt to run into moſs and fibres, 

Note r. The veſſels wherein theſe diſtillations were perform- 
d, tho exceedingly well waſhed with water, ſcoured with com- 
Pon falt, ſand, aſhes, ſoap, fixt ſalts, Oc. and afterwards ex- 
Poſed many years to the air, wind, rain, dews and froſts, yet 
withſtanding they retained a very ſtrong ſcent, not — 

mu 
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muſk. 2. The water left at the bottom of the glaſs, after the 
feſt rectification, was ' ſomewhat acetous ; 17 when the 
herbs were not ſufficiently fermented. 3. If the herbs are dy 
fermented, they leave but little Caput Mortuum, ſometimes not; 
twentieth, and never by his trials above a tenth part; wherey 
diſtilled before fermentation, they leave much more; and thi 
remaining coal, burnt to aſhes, yields ſcarce any alcali or fix 
ſalt. 4. The volatile is in greater quantity than the fixt ſal 

would have been, if the herbs were inc inerated in the ord; 
way. 5. All ſuch herbs as yield much fixt ſalt, as wore 
carduns, wort, ſage, Cc. do likewiſe, being thus managed 
afford plentifully a volatile falt. 6. Theſe volatile an wi 
highly rectified, did not differ from each other; as neither d 
vinous ſpirits of fermented vegetables, or their fixt ſalts highh 
purified and rectified. 5. During the fermentation the roon 
would at firſt be ſtrongly perfumed with the natural ſcent of th 
herb, if it had any eminently peculiar ſmell ; in the midd, 
with the ſcent of a mixt between that and the urinous ; but whe 
ab- well, it became ſenſibly urinous. 8. The diſtille 
iquor of ſome herbs, at the firſt rectification, yields a very ho 
ſpirit; but the laſt inclines rather to the pungent vinous ſpirih 
of ſcurvy-graſs, horſe-radiſh, Sc. biting like pepper, rather tha 
volatile ſalts; but after repeated rectifications, according to the 
nature of the plant, or the time of its fermentation, it becam 
rfectly urinous; which was uſually when the herbs were nt 
uly fermented ; arifing probably from ſome mixture of eſſentil 
oil, which, by - reiterated rectifications, is either ſeparated & 
tranſmuted; the fame thing happens in the vinous ſpirits of fer 
mented vegetables, and in — fixt ſalts. 9. In diſtilling puttt 
fied herbs, the urinous ſpirits and ſalt came chiefly at the latte 
end with the oil, in the form of a thick white cloud or fun 
and condenfing in the receiver, formed ſeveral irregular winding 
rivulets, exactly in the manner of harts-horn, blood, Cc. and a 
firſt - the phlegm with moſt of the vinegar came in great drop 
with ſome fame, and the rivulets were ſtreight without an 
windings. 10. Some herbs as winter- ſavory, he, Ec. yield: 
in the firſt diſtillation a copious volatile {alt in a dry form 
which coated the receiver, and was ſublimed into the neck of ti 
retort ; the ſame tobacco doth, and ſaffron did ſo once in dige 
tion with ſpirit of wine. 11. All plants thus fermented, yicl« 
lentifully, eſpecially towards the — end of the diſtillation 
etid groſs oil, which, in caſe the herbs were well putrefied, d 
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could hardly be perceived to differ from each other, either in 
ate or ſmell; only if the plant was not thoroughly fermented, 
m oil would come over at the beginning of the diſtillati 


he which, as alſo the phlegm, would retain exactly the taſte and 
he BY bell of the vegetable, which afforded it; and would be fluid 
d tranſparent like other effential oils: The oil of hecbs ſuffi- 
i cently putrefied came over chiefly at laſt, and required a ve 

bons = to diſentangle it from the herbs; it was generally, Wd 
Us pecially what came over laſt of all, of the colour and conſiſtence 
n of tar, very clammy, and emitted to a great diſtance a very odd, 


fint, foetid offenfive odour : If any thing were ſtained with this 
oil, it could not be taken out in a long time. 12, Herbs diſtil- 
kd in an alembic with water yield little eſſential oil, as bal 
mint, camomile, c. but fermented thus they afford much of it; 
nd ſuch as yield much eſſential oil, as-wormwood, with many 
others; when putrefied, afford it in greater plenty ſtill. r 3. Dur- 
ing the putrefaction, the herbs became exceedingly hot, eſpeci- 
ah ſuch as were cloſely compreſſed, and abounded in moiſture ; 
fo that one could as well hold his hand in the flame of an ordi- 
nary fire as in them. 14. Fatty, moiſt and infipid herbs, fer. 
ment much ſooner, and with greater heat; as graſs, docks, gar- 
den ſcurvy-grafs, celandine, &c. Drier and much more ſapid 
plants, more leiſurely, and with Jeſs heat; as winter-favory, 
rolemary, ſage, rue and mint: No ſtalks of herbs ferment io 
ſoon as the leaves; which appears plainly in docks, whoſe ten- 
der parts are mucilaginous and pappy, while the ſtalks remain 
entire, 15. Herbs by putre faction ſeem to be deprived of all 
their ſpecific or peculiar properties; celandine Iootes its tingi 
qulity; the milk of ſpurge its — ng poiſonous, na- 
ture, Cc. 16. Herbs, which before putrefaction, were extremely 
ſetid, as Atripleæ Olida, Sc. either loſt afterwards their ſcent, 
or were not diſagreeable; and on the contrary, monk's rhubarb, 
garden ſcurvy- graſs, with many other inodorous vegetables, dur. 
ing putrefaction, became intolerably fœtid; but upon diſtillation 
they immediately Joſt their diſagreeable ſcent. 17, None of 
thoſe flowers Dr. Cox hitherto uſed did ſtink in fermentation. 
18. Many of the herbs, thus putrefied or fermented, {warmed 
with maggots; eſpecially at the bottom, and in the middle; 
vhither flies and other inlects can have no acceſꝭ to depoſite their 
eggs, and where the heat is ſo violent, that they could not poſſi- 
dly ſubſiſt in it. 19. Yet the volatile ſpirit and ſalt is not af- 
ded by theſe inſects; for diſtilling ſeparately a great quantity 
0 them, they yielded no volatile ſalt or ſpirit, but a liquor of a 
| very 
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very different nature; 20. Herbs fermented in a great glaſs with 
a narrow neck, and the mouth left o became in a few weeks, 
for the greater part a mucilage; and being diſtilled a year after 


De Orig 
they had ſtood thus open, yielded a little urinous ſpirit, but not 


a drop of oil. 21. Vegetables, if the external air be excluded HE 
from them, will not putrefy or ferment. 22. Some herbs, mol. freſ 
ſes and rudiments of vegetation, yield a volatile ſalt, diſtiled Naued mu 
without previous fermentation; as alſo many ſeeds, and ſeveral of fler, and 
them ſalient! infipid. 23. Theſe volatile ſpirits and ſalu craw-filh'; 
have not only the ſame ſenfible properties, but a ſo a ree in all white, on 
known effects and operations with common urinous ſpirits and re, are ci 
falts; as, in the changing ſyrup of violets, and many other ve. bu met 
table tinctures, green; in being diaphoretic diuretic, and de. iis the nde 
ruent, contrary to and blunting acids, precipitating all me. theſe are 
tals and minerals diffolved in acid menſtruums ; when highly bonding to 
rectiſied and mixed with perfectly dephlegmated ſpirit of wine, impreſs a 
they ſtrike the Offs Alba, as Chemiſt's ſpeak; they unite with WW. $andin: 
acids, and thereby become armoniac, or neutral ſalts ; and in. pf veracit 
deed perform whatever can be expected from the common briſtiana 
urinous ſpirits or ſalts. | 
| a Microſcop! 
Stones in the Bladder of an Ox; by Dr. Johnſton, Phil. Tran. 
N“ 101. p. 9. ) LOO 
BOUT zoo ſmall globular ſtones of ſeveral ſizes, with a E round 
duſky froth, we re — in the bladder of a fat ox; on Wiſblcrved © 
rubbing the ſlimy froth from them, they appeared of a duſkiſh Wound wh 
ellow colour and ſmooth ; when dry, they reſembled feed-pear, growth of | 
— were ſmoother, and of a um gold colour, and continued his hair ig 
ſo; viewed in a microfcope, they appeared poliſhed, and with- ¶ tber anim: 
f out any roughneſles; their figure was generally ſpherical, in {WWonkit of g 
. ſome a little compreſſed, and their colour like burniſhed gold; jon: Parts 
ty. breaking one or two of them with ſome difficulty, they were Wir its ſting 
4 found by the microſcope to be only a thin ſhell. very bright, ad Peared to 
1 its inſide like unpoliſned gold; the internal ſubſtance reſembled hen to 110 
" brown ſugar-candy to the naked 925 but not ſo tranſparent, and led with 
77 without any diſcernable taſte: In ſpirit of vitriol they ſhrunk and ard, and 
4 waſted much, but preſerved their colour; Agua fortis would 1 fine ſti 
li alſo corrode and diſſolve them, Vs ve round 
| | | Dr. Liſter was at firſt of opinion that theſe ſtones were the Hades in 3 
1 eggs of inſects; but after he had read that acconnt of ſeyeral Mich reac] 
4 ſtones found in other animals, which Dr. Vedelius publiſhed in urvity ben 
We the German Ephemerides, An. 1672, he was inclined to believe iſe blood is 
7 them real ſtones. | lpecially ir 
„. | The Wards and e 
Vox. I. 
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Ne Origin of Pearls; by M. Chriſtopher Sandius. Phil. 


N ran. N“ 101. p. 11. 6 
H E-pearl-ſhells in Norway, and elſewhere breed in 
freſh- water; their ſhells reſemble thoſe commonly 
| calcd muſcles, but larger; the fiſh in them looks like an oy- 
., and produces a great cluſter of eggs, reſembling thoſe of 
\ 
| 
| 


* 


caw-filb; ſome white and tome black, and this latter becomes 
white, on taking off the cuter black coat; theſe eggs, when 
ripz, are caſt out, and grow, becoming like to the parenranimal; 
bu: ometimes it happens, thav one or two of theſe eggs adhere 
to the ades of the matrix, and are not voided with the reſt; 


cording to the length of time, pearls of different bigneſſes, and 
impreſs a mark both on the fiſh and ſhell. This account 
M. Sundius had from a Dane called Henricus Arnoldi, a perſon 
ff veracity, and who had made the obſervation himlelf at 


hriſtiana in Norway. : | 


Microſcopical Ob/ervations; by AM. Leewenhoeck. Phil, 
Tranſ. N“ 102. p. 23. 


) LOOD viewed thro' a microſcope appears to be ſmall 
O round globules ſwimming in water; and the fame thing 18 
blerved of the ſweet milk of cows: The hair of an elk is 
bund wholly to conſiſt of conjoined globules; ſo that the 
Frowth of hair is made by the protruſion of theſe globules ; and 
his hair is obſerved more hollow within than that of men or 
ther animals: M. Leezwerboeck found the nails of his hand to 
onfiſt of globules; which he ſuppoſes to grow alſo by protru- 
Ion: Putting a hungry louſe upon his hand, he obſerved it to 
Ix its ſting in the kin, and when it ſucked, the blood ap- 
fared to paſs in a fine ſtream to the forepart of the head, and 
ben to fall into a larger round place, which he takes to be 
lied with air, which, being halt full, propels the blood back - 
ard, and the air again forward; from thence the blood paſſes 
a fine ſtream into the middle of the head, where is alſo a 
ve round ſpace, where it hath the fame motion; hence it 
bafles in a ſubtile ſtream to the breaſt, and then to a gut, 
hich reaches to the hindmoſt part of the body, and with a 
urvity bends a little upwards again; in the breaſt and gut, 
be blood is without intermiſſion moved with great force, and 
pecially in the gut, and that with ſuch a ſtrong pulſe down- 
Nds and contraction of the gut, as is ſurpriſing; in the up- 
Vox. I. Oo o per 


thee are fed by the oyiter againſt its will, and become, ac- 
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per part of the crooked aſcending gut, which is very ſtreight Wiſſfoges, co 
the blood, that is propelled thro' this place, ſtands till au or fome 1 
ſoon reccives anoalibe nature, becoming of a watry colour iWkiline par 
wherein ſome blackiſh 1andy particles appear, which joinig t to (ho! 
together in one maſs ſhoot down to the Anus, carrying uin of co] 
them, in caſe the louſe have much blood in her body, a lin ich cor 
aqueous blood; theſe particles excreted appear like the ex WiWwhich it 
crements of a filk worm. | | water; 10 


A Parhelium; by M. Hevelius. Phil. Tranſ. Ne 104. P. 26 dab 


he earth, 
FE B. 5. 16754. N. S. not far from Marienburg in Pruſii counted 
A M. Pevelins obſerved the ſun in a clear enough ſky, an{chcmical | 
ſtill ſome degrees above the horizon, ſhining very bright, adlenty. 
darting very long and reddiſh rays, 40 or 50 degrees toward Vitriol 
the zenith, Fig. 19. Plate XIII. Beneath the ſun, towards , mine! 
horizon, there hung a ſmall cloud ſomewhat diluted, beloy me ſmall 
which appeared a mock-ſun of the ſame bigneſs with te er is cy 
true one, and under the ſame vertical, of a ſomewhat red c 


but it, an 
Jour: Soon after, the true ſun deſcending more and more ther prin 


wards the horizon, to the ſaid cloud Fig. 20. the ſpurious ſui N; diffol: 
beneath it grew ſtill clearer” and clearer, ſo that the red eder w. 
colour in that apparent ſolar diſk, vaniſhed, and put on e quantii 
genuine ſolar light, and the more ſo, as the genuine dil e weake! 


the ſun was diſtant from the falſe ſun ; till at length the uppeſ ore pond 
true ſun paſſed into the lower falſe one, and ſo remained alone et. as dif 
Fig. 21. This appearance is uncommon, fince the mock-ſuWWnore carth 
was not found on the fide of the true one, as uſual in all Paotimes, 4 
Helia, but perpendicularly under it; not to mention the ne ſome 
Jour, ſo different from that in ordinary mock-ſuns; nor te Nuntities; 
length of the tail projected by the genuine ſun; nor a far mor! will | 
vivid and ſplendid light than Parhelia uſe to exhibit. U re eaſy 
this appearance there ſoon enſued a very intenſe froſt, where le a goo, 
by the whole bay from Dantzick to Hela in the Baltick ol; aft 
| frozen up, that ſleds and horſes were driven on it for ſere Place it ir 
miles. Wur days; 
a : I difolve, 
Experiments on Vitriol, Sulphur and Alum, Phil. Tran 


Aline part 


Ne 103, p- 41. f ard cak 
Who! is either white, yellow, green and blue, and uu ich aga 
| ally of the two laſt colours; and made either of mimi ice, the 


ral waters, boiled up to a convenient conſiſtence, then ſet c4pable of | 


chryſtallize ; or, extracted by common water out of earths H purific 
pregnated therewith; it is alſo afforded by ſeveral = 1 ellion, he 
| 0065 
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foges, commonly called pyrites and marcaſites, which expoſed 


for ſome months to the air, are reſolved into powder; and the 
line part diflolved in rain, or other water, then boiled and 
et to ſhoot, yields plenty of vitriol, eſpecially with the addi- 
tion of copper or iron; it is often joined with earth and ſtones, 
nich contain metals, ſuch as miſy, ſory, and chalcitis, from 
which it is uſually ſeparable by the common method with 
water; ſometimes not without calcining or burning the mine- 
ul; it is frequently found pure and perfect in the bowels of 
he earth, being an effloreſcence of ſeveral minerals; and this is 
wccounted by all naturaliſts the beſt, both for medicinal and 
hemical uſes; common mineral ſulphur contains; it in great 
plenty. : 550 
| Virol conſiſts of inſipid phlegm, earth or oker, ſome me- 
4, mineral, ſulphur, an acid falt or ſpirit, together with 
ne {mall portion of the volatile acrial ſalt: That it contains 
water is evident, fince no ſaline ſubſtance can cryſtallize wirh- 
but it, and by diſtillation it exceeds in quantity any of the 
ther principles: The earth or oker may be thus feparat- 
d; diſſolve vitriol in fair water, and immediately a yellow 
powder will ſeparate and in a little time ſubſide; the greater 
be quantity of water employed, the more oker precipitates; 
he weaker the Lixivium, the leſs able it is to ſupport bodies 
ore ponderous than common water; and the lighter the wa- 
et, as diſtilled rain-water, or phlegm of vinous {pirits, the 
nate earthy parts ſubſide this diflolution was repeated above 
times, accompanied with filtration and coagulation; and each 
me ſome of this carth was ſeparated, but inſenſibly ſmaller 
quantities; and Baſilieus Valentinus aſſures that at length the vi- 
mol will let fall no more ſediment: But the author found à 
ore caſy and expeditious. way of effecting this ſeparation; 
ke a good quantity of the common Danizic or Hungarian 
to] ; after powdering it, put it into a ſlender cucurbue, 
Place it in water; keep it at an equal conſtant fire three or 
Jour days; the vitriol will, without addition, become fluid, as 
K difolved in water, and the oker with moſt of the me- 
line parts, and the groſs ſulphur, will ſubſide, and become 
hard cake at the bottom; the vitriol being fluid about it, 
which again cryſtallizes in the cold: This repeated once or 
wic, the vitriol attains to a high degee of purity, and is eaſily 
able of many alterations, to which it was not ſubject before 
is purification; this operation will not ſucceed in a dry di 
Rlton, he means, aſhes, ſand, filings of iron or ſtecl, * 
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ablutions with warm water; the far greater part of this dule 
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fre, or even the flame of lamps, whether fed with oil or ſpirf 
of wine: This earth may be alſo obtained in a great propy 
tion, tho' in another form; if after a long and intenſe calcing 
tion, the vitriol be freed from its remaining falt, by frequent 


ſoap ; whi 
difolved 1 
From 5 
alt were 
mained flu 
wn was VE 
this Z19ue 
quantity of 
lled in a 


ficd colcothar is inſipid carth, with ſome ſmall proportion d 
metal: The ſame may be precipitated by ſalt of rartar, ora 
other. alcali, or filings of zink, or other immature mineral 
aud from a ſolution of vitriol in common water. | 


That vitriol contains ſulphur appears from the ſulphureai e form o. 
ſmell it emits in diſtillation, eſpecially if urged with a {iron ſmall dr 
fire from the beginning; and the ſpirit thus drawn being recti ediately 
fied, the liquor which firſt rites, hath a highly ſulphureoy dlatile 11 
ſmell, as alſo that from vitriol deprived of its metallic parts WiWinoſt inf 
The colcothar dulcified, or metallic parts precipitated by Mi: inſupp: 
alcali, or immature mineral ſublimed with ſal-armoniac, an ung 5 


flammable ſulphur may be ſeparated ſeveral ways, both from 
the ſublimate and Caput Afortuum: The common oil of vi 
triol digeſted on antimony, and then diſtilled, yields a muc 
reater quantity of ſulphur, than would have been produced 
d any other acid liquor been employed; and the ſame al 
of vitriol digeſted with ſpirit of wine, and diſtilled, yields u 
oil, and at the latter al a great deal of ſulphureous inflam 
mable flowers. | 
As to the acid ſaline principle; none who has taſted of th 
ſpirit of vitriol, and that which is abufively called its oil, will 
queſtion its abounding therein: In order to rhe reſolution al 
certain enquiries as to the ſaline principle, theſe experiment 
were made: He took four or five gallons of the vitriolate v1 
ter, conveyed by artificial channels at Zeprford, from the bed 
of pyrites or marcaſites into the great ciſtern; there was diſtilled 
from it in glaſs veſſels two thirds of inſi pid water; letting th 
glaſſcs "par the water let fall a vitriol of a fine diluted colour, 
together with a great quantity of that yellow ſediment, called 
oker above; then evaporating a third part of the remaining 
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hquor, he received more vitriol of a paler colour than the fu prevail: 
mer; as oker, as he did before, tho' in leſs quantity; che fh I 
time this operation was repeated, inſtead of vitriol it afforded inna. 


a yellow, and ever after a white ſalt; differing excecding) 


from vitriol, not only in colour, but taſte, being fiery anf HAT 
pungent; it partakes a little of that diſagreeable rough aftrir from 
gency, which is peculiar to vitriol; it was alſo unctuous he commor 
llt of tartar; made the hands ſoft and ſupple, cleanſing 1Wrdeq by 


ſoap; 
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a; whereas common vitriol renders them rough; being 
lidolved in water, it appeared fatty and oleaginous to the eye. 

From 5/4 pounds of Lixivium, 4 pounds of this fiery white 
Gl were had; befide half a pound of Ziguamen, which re- 
mined fluid, and would not coagulate: The remaining Ziqua- 
wen was very fiery, acidly pungent, and extremely ponderous ; 
ths Liquamen expoſed” to the air, ſoon attracted double its 
mantity of moiſture : The white falt, laſt mentioned, was dif- 
led in a ſand- furnace, and the far greater part came over in 
the form of a ſpirit highly acid, eſpecially that which came laſt 
1 ſmall drops: This liquor rectiſied in a 5. tall body, im- 
diately on the approach of the ſmalleſt degree of heat, a 
datile tulphureous ipirit as clear as rock- water did ariſe, and 
moſt inũ pid ; yet the ſcent ſo ſubtile and penetrating, that it 
n inſup ortable; and ſuch it continued many years, without 
tung fall any ſediment, or Jofing its ſtrength, as the volatile 
uit made of common vitriol does; the ſpirit which remained 
fer the le para tion of the more volatile parts, was inall reſpects 
ike that of London vitriol; only it ſeemed more gratefully acid, 
might, like it, be ſeparated into ſpirit and oil, corruptly fo 
led. | 
Vitriol freed from its earthy and metallic parts by zink, or 
ther im perfect minerals, is much of the ſame nature, and 
elds its ſpirit in ſand; it is alſo white and mote unctuous; 
ah 2 grain more like nitre than vitriol, as the .Go/ar vitriol; 
ich is white, and comparatively unctuous, becauſe it has 
tle metal, and leſs mineral ſulphur than the common, whoſe 
tellic parts detain the jaline, and will nor diſmiſs them, till 
fer a very intenſe degree of heat. What remained in the 
ort after this diſtillation, was not red or purple, like the Caput 
rum of common vitriol, but white, light, and ſpongious, 
te burnt alum, and quite as inſipid; tho' after, being tome 
ne expoſed in the air, it received ſeveral impreſſions and 
erations: There is a great affinity between vitriol, alum, and 
ine vera! ſulphur; the Cline principle, which in each of them is 
e prevailing, has one and the ſame nature and properties. 


I Continuation of the Experiments on Vitriol. Phil. TranC 
| sf it MG P. 66. 

HAT the vitriolate ſalt in common ſulphur, differs little 
ru. from that of vitriol, will appear upon comparing with 
e common ſpirit, or oil of vitriol, the acidity of ſulphur 
wrded by inflammation under a glaſs bell; which, when ret- 
nhicd, 
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+ tified, is not to be diſtinguiſhed by any ſenfible property fo 


verted ir 
an acid 1 


vitriol fr 


the rectified acidity, or oil of vitriol; and they may be ſaſeh 
ſubſtituted for each other: The quantity obtained in the ord. 


nary way, is indeed inconfiderable; a pound of brimſtone I itlled, 
jelding above an ounce or ten drachms; the far greater ping from 
Like by the rapid motion of the flame ſublimed in the form d uthor oft 
flowers, not ing from the common; but the author U coagul: 
often aſſured, that, by means of conveniently ſhaped veſſch emblin 
ordinarily from a pound of good brimſtone, eight, and i As for 1 
a very moiſt ſeaſon, ten ounces of acidity have been obtained be co 
and has by improving the contrivance, the entire weight of i e found: 
ſulphur could be obtained; the moiſture of the air mak res, h 
abundant recompence for the avolation of what cannot be ch lm, har 
gulated; and he himſelf, by the means of ſeveral menſtruum ... 
reduced common brimſtone into the form of an highly a n, 
corroſive Iiquor; and even ſpirit of nitre, or Agua-fortis we cure 
rectiſied, and digeſted on the flowers of brimſtone, then difti VER 
led in aſhes, repeated five or fix times, after the laſt coly and a 
bation, there will remain with the flowers near their weight cured i 
an acid ſpirit, and like to that made by a bell, the ſpirit « leaſt, as 
nitre being ſcarcely changed from what it was before the opt be ve 
ration; and he ſuppoſes, that being frequently reiter nit is to 
eſpecially if freſh ſpirit be employed, the whole may be tral uſed, th 
muted, abating ſome few earthy and metallic particles. fit for thi 
The affinity, or almoſt the identity of the ſaline principk ii be bruiſe 
ſulphur and vitriol, appears farther from the following expenjiWſÞult be | 
ment; take thin plates of copper, cement them carefully v ly do t 
common brimſtone Stratum fer Stratum, or in layers; tepe gettin 
the operation for four or five times with freſh ſulphur; ken — 
8 1 art of the copper will be converted into vitriol, vꝗ pretty 
iſſolved in water, yields very beautiful azure cryſtals ad of oa 
evaporation; the ſame may be effected with iron: Or, mol Ian bette 
filings of copper or iron with the acidity of ſulphur, cori cis invent 
called its al; then free them from ſuperfluous moiſture by ep; which 
or air; repeat this twice or thrice, and afterwards you may et, and gr 
tract with common water a fair vitriol; and the fame mei Unter, wi 
diſſolved in any acid menſtruum, and cryſtallized, arc t all hear 
verted into vitriol. ention wil 
The affinity between vitriol and natural alum appears ta be mach 
vitriol is ordinarily found in the fame vein, and ſometime liſts of a 1 


; and of 
out it, 9/8. 
bruiſed and 


the ſame parcel, which yields alum, and may be {cparit 
from each other by ſeveral methods; and indeed they an 


nearly allied, that by ſome pretty artifices alum may de 
vent 
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verted into vitriol, or vitriol into alum; Alum, diſtilled into 
an acid ſpirit with copper or iron, becomes good vitriol; and 
rittiol freed from its metallic parts becomes aluminous; and 
liftilled, yields a ſpirit not diſtinguiſhable by the niceſt ſcrut- 
ing from that of alum ; and what illuſtrates this affinity; the 
athor often obſerved rectiſied oil of vitriol and ſpirit of ſulphur 
p coagulate, and become ſolid tranſparent concretions, exactly 
eſembling cryſtallized alum. | 
As for * {aline principle of ſulphur, the author concludes 
tto be common ſalt, which together with the falt in the air, is 
he foundation of all ſaline ſubſtances in the univerſe; and he 
ſures, he could with common ſalt make both vitriol and 


um, hardly diſtinguiſhable from the natural. 


Direftions for tanning Leather, and 4 Machine for beating and 
cutting the Materials. Phil. Tranſ. N“ 105. p. 93. 


VER part of the oak- tree, of what age or growth ſoever; 
and all oaken coppice - wood, of any age or fize, cut a 
xured in barking-time, will tan all forts of leather as well 
laſt, as bark alone; and this, when got in its proper ſeaſon, 
ult be very well dried in the fun, — more ſo than bark; 
en it is to be houſed dry, and kept for uſe; and when it is to 
uſed, the greater. wood may be ſhaved ſmall, or cleſt, to 
fit for the engine to be deſcribed below ; and the ſmaller is 
be bruiſed, and cut ſmall by the ſame engine; after which 
muſt be well dried on a kiln, and then ground, as tanners 
lully do their bark: Such wood, as is to be uſed* preſently 
er getting it, will require more drying, otherwiſe it will 
ken and ſpoil all the leather: Where oak is ſcarce, thorns 
wy pretty well ſupply its place; Birch, .ordered and uſed 
lead of oak, is very fit for ee As theſe ingredients 
tan better than bark alone, and that with far leſs charges; 
this invention may ſave the ſelling of timber, when the ſap 
up; which, when it is done, — the outſide of the trees 
rot, and grow worm · eaten; whereas had the trees been felled - 
winter, when the ſap was down, they would have been al- 
ſt all heart, and not ſo ſubje& to worms; beſides, that this 
ention will greatly improve the value of under-woods. 

The machine is repreſented Fig. 22. 23. 24. Plate XIII. and 
its of a long ſquare wooden block, which is beſt of oak or 
; and of ſome pieces of iron to be faſtened on it, and uſed 
but it, Viz. an anvil, a hammer, an iron holding the wood to 


bruiſed and cut, and a knife: A B, Fig. 22, the length of the 
block, 
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1 block, about 4 foot; CD the breadth, 15 or 16 inches; Ef 
_ depth, 8 or 10 inches; GHIK a ſquare cavity, to receive 
5 plate of iron, ſer ving for an anvil, to beat and bruiſe the tanni 
materials thereon; which is to be about 4 inches deep, ↄ in 
es broad, and 12 inches long; LMN O the iron for claſpi 
and holding faſt the materials to be bruiſed and cut; wh 
muſt lie croſs the engine, about the middle of the ſaid piece 
timber, and it may be about 3 inches broad; PQ are x 
hooks at one end of it, which are turned upwards, and muſt 
hooked. into the loops of the two hinges that are let in, 
faſte red to the fide of the engine RS, in ſuch a manner t 
this claſping-piece may be a little raiſed for putting the tan 
— under it; at the other fide T in Fig. 23. 1s a fi 
hook, turned alſo upwards, to hang a weight upon it, wh 
the ſtuff is a bruiſing by the anvil, or a- cutting by the kni 
the button in Fig. 22. ſerves to take up this piece by; 42444 
the other fide of the block, Fig. 23. are the places for the fl 
feet of 'thig engine, which are to be of a convenient heigh 
work upon it; , Fig. 24. is the hammer for beating and bruif 
the tut, which may be of 6 pound weight, and the head ab 
inches ſquare, to work with both hands; but for one h 
it may be of 3 pound weight, and the head about 2 in 
ſquare; the ſurface of one end of theſe hammers ſhould 
ſmooth ; but that of the other, indented; they are to be 
ſteeled at both ends; the handles may be about a foot Io 
the larger ſhould be a little longer: cd, Fig. 2 2. the knife 
cutting the bruiſed ſtuff, which muſt be 8 or 9 inches br 
"and near as much in depth, made like a tobacco-knife wi 
handle, and faſtened to the block at the two oppoſite ſides, 
are to be hollowed with two grooves e fg B, Fig. 23. and 5k 
Fig. 22. with two pieces of iron fitted in ha grooves to hold 
uide the knife in cutting; the one piece 9p 4, Fig. 22. 
be faſtened to the end of the knife c by a pin r, paſlingt 
three holes; and this end is to be ſcrewed into the gre 
efgk, Fig. 23. by 2 couple of ſcrew-· pins; the other pi 
ſtuxy%, Fig. 22. being forked, is to receive the other e 
the knife d; and the ſolid ſquare part thereof i k Im is t 
faſtened in the groove under it, by two iron plates ae 
under which it muſt run in the ſaid groove, ſo as tobe flip 
out from under it, and laid by, when the machine is not u 
when alſo the piece at the other end may be unſcrewed 
laid up: The long ſquares upon one end of the- block, 91 
6, 7, 8, Fig. 22. are two iron plates to be faſtened, _ 
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nie, moving in 4 fit cavity, is to cut the bruiſed ſtuff between 
1 them; and of theſe plates, that, which lies next the end, is to 
f de laid a little lower, the block being there pared accordingly, 
that fo the ſtuff may fall off from the end of the machine the 
quicker, as the left hand ſupplies the bruiſed materials, whilſt 
the right hand does cut them: Let the hollow place, where the 
knife cuts, be as near as poſſible, only large enough for the 
knife to eafily fall and riſe; and let the block be hollowed 
under the cutting hole, and ſloped off at that end, for the ſtuff 
to fall off as it is cut by the knife. 


Microſcopical Obſervations; by A. Leewenhoeck. Phil, 
Tranſ. N“ 106: p. 121. | | 


1d HE ſmall red globules in the blood, are heaviet than the 
cryſtalline liquor in which they ſwim; becauſe, ſoon 
ifter bleeding, theſe globules gradually ſubſide to the bottom, 
ind conſiſting of ſoft fluid particles lying on each other, 
they unite cloſe together, and become dark red or blackiſh. 
M. Leeren hoc ł ſuppoſes the globules of the blood to be 2 5000 
{maller than a grain of ſand : He obſerved ſeveral bones to conſiſt 
of tranſparent globules; and he is of opimon, that all things 
which appear white, are made up of _ particles y- 
Ing upon each other ; as ſnow, white paper, linnen, white {tones, 
white wood, ſcum, beaten glaſs, beaten roſin, ſugar, ſalt, Ec. 

The Cuticula, or ſcarf-ikin, according to M. Leewenboeck, 
confiſts of round patts or fmall ſcales; and he ſuppoſes its 
growth to. be made in this manner, vis. that the coarſer and 
more confiſtent patts'of the humours continually emitted out 
of our bodies Tom between the ſcales, and not thro pores, 
cleave to the body, and form the uppermoſt ſkin, while the 
finer particles evaporate. 


A Droply miſtaken for a lig Belly. Phil. Tranſ. N“ 106. 
| p. 131. | 

A Young woman of about 17 years of age, having her belly 

exceſſively ſwelled in 3 months time, was ſuſpected of in- 
continence ; her complexion was florid, her body ſtrong, appe- 
tite good, and ſhe had all her evacuations 1 without 
head. ach, ſleepibeſs, difficulty of breathing, thirſt, or any other 
hydropical ſymptoms; in 5 months, after conſulting phy ſicians 
and mountebanks without any effect, ber body was dried and 
bloodleſs, her btearh ſhort, her temples fallen in, her noſe 
ſharp, her eyes hollow, ber ſkin wan and ill-favoured, her 
Vor. I. P P P pulſe 
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alſe creeping, her appctite „her tongue dry, her voice 
—5 — 1 all her nes dejected; 
in a word, more reſembling a ſkeleton than a living body; but 
not inclining to undergo the operation of tapping, ſhe died in 
3 months more: Upon opening her body, there ſoon appeared 
a great lake of water; whence at firſt it ſeemed to be a com- 
mon #/7ites, a collection of water ſtagnating in the abdomen ; 
neither liver, ſpleen, meſentery, pancreas, nor kidneys were to 
be ſeen; the Peritonæum was changed into a bag, by a ſepa- 
ration of its inner from its outer membrane; and thus it en- 
cloſed this whole quantity of water, that not a drop of it could 
eſcape into the cavity of the abdomen; and the compaſs of this 
bag formed by the two membranes, reached from the pubes 
to the diaphragm, and from the left region of the loins to the 
right; ſo that the nervous body of the Peritonæum, naturally 
as thin as a web of filk, being here thicker and cloſer than any 
ox-hide, was gradually expanded, like to the womb in gravi- 
dation: After removing this bag, the Viſcera came to view, 
which were neither gravelly, tartareous, nor chalky, as they 
often are in hydropical bodies, but only decayed and diſcolour- 
ed; which decay, by the timely uſe of an incifion, might have 
been prevented, 


The Order of the Bowels inverted; by Dr. Hen. Sampſon. 
| Phil. Tranſ. Ne 107. p. 146. 


Miniſter in Jorkſosre was troubled with a cough and other 

ſymptoms, he took a 2 to London for his cure; but 
he lived not a fortnight after he came up; in his illneſs he 
drank a great deal of brandy, which haſtencd his death: His 
limbs were obſerved to be extremely macerated ; his belly 
was ſwelled, with ſome inequalities, eſpecially in the tract of 
the right muſcles, out of which a conſiderable quantity of 
water was taken; his guts were inflamed and extended with 
wind; his gall very viſcid ; his lungs inflamed, and beſet with 
ſeveral glandules ; but what was moſt of all ſurpriſing, was the 
inverted order of his bowels; his liver, which was very large, 
lay in the left Hyporhrondrium, and his ſpleen in the right; the 
cone, or apex of his heart was on the right fide, and accord- 
ingly the larger and thinner ventricle on the left, and the thick 
one on the right; the great artery deſcended on the right fide, 
and the Vena Cava aſcended by the liver on the left; the 02/0- 
phagus, or gullet, deſcended to the ſtomach on the right fide, 


which made the Pylorus, or firſt orifice of the ſtomach, and 
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entrance of the Pancreas to be on the left, and the firſt flex ure 
of the ſmall guts to be towards the right; ſo that the beginning 
of the Colon with its Apendicula, lay at the Os Iheon, and the 
Flexura Sigmoidea towards the right. 
This perſon was never obſerved, in his life-time, to have an 

diſtemper, which might diſcover this inverted fituation of his 
bowels; nor had it any influence on his illueſs or death; his 
left ſide was not more prominent than the other; neither was 
he lefr-handed; nor had he any weakneſs on his left fide. 


The Helmontian Laudanum; by My. Boyle. Phil. Tran. 
Ne 10). p. 147. 
HERE are two ſorts of the Helmontian Laudanum, the 
one by the elder Helmont, the other by the younger; the 
former was a great ſecret communicated by an expert chymiſt 
to Mr. Boyle, which he had not leave to publiſh ; in ſome time 
after, he obtained of the younger Van Helmont ſome directions 
about the Landanum he uſed, together with his permiſſion to 
communicate it to the publick, which, tho' differing from his 
father's, yet he himſelf ſeemed to think it not inferior to it, and 
to be more eaſily prepared. ; 
Take of opium 4 pound, 4 pounds of juice of quinces at 
leaſt; cut the opium into thin ſlices, and then mince it, and 
ut it into the liquor made lukewarm, and mix it well, and 
» it ferment with a moderate heat for 8 or 10 days, rather 
more than fewer; then filtrate it, and infuling in it of cinnamon; 
nutmeg, and cloves, of cach an ounce, or 1 + ounce; let them 
ſtand. 3 or 4 days more, or for the ſpace of a full week, it will 
be the better; then filtrate the liquor once more, and letting 
it boil a turn or two after the ſpices are put in; then evapo- 
rate the ſuperfluous water to the conſiſtence of an extract, or 
to what other conſiſtence you pleaſe; laſtly, incorporate very 
well with it two ounces of the beſt ſaffron, reduced to fine 
powder; or as much extract, as can be obtained from that 
quantity of ſaffron: According to the conſiſtence you make it 
of, it may be either made up into a maſs of pills, or kept in a 
liquid form; and in this latter caſe, the evaporation muſt be 
more {paring ; that after the putting in of the ſaffron, or its 
extract, it may not be too thick; in this form, the doſe may 
be from 5 or 6 _ to 10 or fewer, according to eircum- 


ſtances, and of the pills, a ſomewhat leſs quantity is requiſite. 
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An Alcalizate or fixt Salt not in any Subject, before the Afin; 
of the Fire upon it; and no ſenſible Difference between the fix: 
and volatile Salts, and vinous Spirits; by Dr. Dan. Co 
Phil. Tranſ. N' 107. p. 150. 


HE alcalizate or fixt ſalt of plants extracted from their 

aſhes after incineration, or from calcined tartar, do not, 
according to Dr. Cox, either pre-exiſt in the vegetables before 
they are expoſed to the action of the fire, or differ not confide- 
rably from each other, at leaſt to ſenſe: The former part of 
this poſition is thus made out. _— 

1. He neverfound, that any vegetable, or indeed animal or 
mineral fubſtance, did in the leaſt diſcloſe by its taſte or 
effects that it contained any ſuch ſalt: Many plants and roots 
ſlightly bruiſed, affect the eyes and noſe after the manner of 
volwile ſalts; and many bite the tongue, and ſtrike upon the 
palate; ſome herbs Vield a copious volatile ſalt, immediately 
after they are urged by a conſiderable degree of heat; and 
many ſorts of earth abound therewith; ſo that it is highly pro- 

ble, that they often actually exiſt in vegetables, in the very 

me form, wherein they appear — — from the 
herbs themſelves, or from ſoot; and that acid 1alts do really 
exiſt in many plants, appears by their taſte and effects; they 
may alſo be obtained without fire or any artificial analyſis; a 
is evident in tartar, and the reputed eſſential ſalts of many 
plants, in verjuice, vinegar, and verdegreaſe, whoſe acidities 
may be concentred, and made to appear in a dry form: Now 
did alcali's exiſt in the plants be faro the analyſis, eſpecially ſo 
gopioutly as they ſometimes appear afterwards, they would 
certainly betray themſelves by ſome ſenſible property, or other 
ſign of their preſence. 

2, If alcali's pre-exiſted in plants, probably animals, whols 
only food they are, would likewiſe abound therewith ; wheres 
there is not the Jeaſt fign thereof, either in blood, urine, bones, 
horns, Sc. all which abound in volatile ſalts: Nor can it rea- 
ſonably be pretended, that the ferment of the ſtomach and 
other parts, ſeveral digeſtions and repeated circulations have 
altered its property, and at length rendred it volatile; for 
alcali's ſcem to be of a very fixt nature, and not eafily vo- 
latilized; and daily experience will evince, that the chy le docs 
not in the leaſt participate, either in taſte, or any other pro- 
perty, with alcalizate ſalts; beſides, herbs taken out of the 


Omaſus of ruminating animals, without any further digeſtion 
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or preparation, yield a volatile ſalt, when fermented or 
putrefied in the open air. | 
3. Moſt vegetables, whether woods or herbs, if burnt while 


green, and with a D Are, yield ſalts, which are far 


encugh from being alcalizate ; being either neutral or acid, or to 
ſpeak more properly, tartareous; for, they almoſt reſemble puri- 
10 tartar, and in diſtillation yield the very fame ſubſtances; it 
is true that a few herbs as ſatureia, roſemary, Sc. which abound 
with a volatile oil, if well dried, yield upon ſimple incineration 
an alcalizate ſalt; as alſo ſome dry woods; but that they are 
produced by the fire appears from unqueſtionable experiments. 

4. By the moſt natural method of analyſing plants, as fermen- 
tation and putrefaction without any additaments, oil, an acid 
ſpirit, and volatile ſalt are coploufly obtained, all which evident 
pre-exiſted; but if the herbs are entirely putrefied, little or no 
alcali can be extracted from them, as alſo neither from rotten 
wood; the active ſalts by whoſe combination the alcali is pro- 
duced, having been evaporated. 

Next it remains to enquire, how the fire produces this alcali, 
whether by the changing of one fingle pre-exiſting principle, ar 
by enabling any one of them to change the other; or laſtly, whe- 
ther 1t be ecke Qed by the union of two, or more active principles, 
which thereby become different from what they were before 
combination: And that alcali's do reſult from the combination ar 
union ot the ſaline and ſulphureous principle; but whether it be 
the volatile, or acid ſalt, which combines with the oil or ſulphur, 
it now to be enquired into; and the following conſiderations ſeem 
to decide in favour of the acids: Firſt, tartar, which is ſenſibly 
acid, and from which a volatile falt cannot by any commonly 
known method be ſeparated, becomes by bare nde a ſtrong 
and perfect alcali; ſecondly, nitre, an undoubted acid, with a 


ſmall proportion of mineral or vegetable Br is converted into 


a genuine fiery alcali; thirdly, nitre, which is made by the af- 
fulion of an acid ſpirit on an alcali, may be almoſt totally diſtil- 
led into an acid ſpirit, there appearing not the leaſt ſign of a vo- 
latile ſalt, and ſcarce any of the alcali, out of which it was chiefl 
raduced ; but theſe are inconſiderable arguments compared wi 

thoſe which neceflitate one to believe, that it ariſes from the 
union of the volatile ſalt with the oleaginous or ſulphureous 
principle; for, 1. There ſeems to be a great contrariety between 
acids and alcali's, on mixture they heat and ferment, whatever 
the one diffolves the other precipitates; whereas, were alcali's of a 
pature approaching to acids, they would more plainly unite with- 


out 
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out that violent ſtruggle, which uſually enſues: 2. Alcali's and 
volatile ſalts agree in moſt properties, excepting their different 
degrees of gravity; they are both diuretical and de obſtruent; 
they both diſſolve ſulphureous bodies, and agree in their contra. 
riety to acids; but mix together quietly without noiſe, heat, 
ebullition, or impairing each others virtues ; and they are eafily 
feparable, the ſame in quantity _ Oy they were before 
mixture: 3. The tartareous or eſſential ſalts of vegetables can- 
not become alcali's, till their acidity be expelled ; during which 
operation, the volatile ſalts and oil uniting become more ponde. 
rous than the acid, which before was heavier than either of them 
a-part ; ſo that ſuch a degree of fire as will wholly diſſipate the 
acid ſpirit, cannot ſublime the more ponderous alcali; not but 
that, contrary. to what is commonly aſſerted, the molt fxt alcali 
may be ſublimed to a great height without additaments, by an 
intenſe degree of heat; for, Dr. Cox frequently reduced a pound 
thereof to three or four ounces, and recovered a confiderable 
quantity receiy'd in well contrived veſſels, ſome yards above the 
crucible, very little, if at all, altered from what it was imme- 
diately before it underwent this operation; and it is chiefly on 
this account that ſoot yields ſome ſmall quantity of an alcali; 
eſpecially that neareſt the hearth: 4. Alcali's may be divided 
into oil and volatile ſalt by natural and eaſy methods of proce- 
dure: That acid ſalts are not concerned in this new production 
appears firſt, from tartar, whoſe acidity is driven away in great 
quantities before it can become alcalizate ; and a volatile ſalt may 
by ſeveral methods be ſeparated therefrom ; 3 from ni 
tre, tho in diſtillation it yields an acid ſpirit, yet it abounds alſo 
in volatile ſalts; and beſides, perhaps in the operation of the 
ſulphur on the acid falt, ſuppoting it ſuch, there is a comminu- 
non af its parts, whereby that becomes a volatile ſalt which be. 
fore was an acid, they only differing in magnitude. 
That ſalts perfe&ly alcalized differ not from each other; for 
moſt vegetables burnt green or moiſt, and with a ſmothering fire, 
eld a kind of n which may be called tartareous, and 
er not improperly, eſſential, many of them retaining the 
yomitive, purgative, c. qualities of the 2 themſelves; 
now, whether it be ſome imall quantity of the effentia] oll, 
which mixt with the ſaline principle, — Ro it ſo variouſly me- 
dicinal, the eſſential oils of plants being evidently ſo many com- 
ndiums of the plants themſelves; or, whether theſe virtues are 
the reſult of the mixture of the ſeveral principles; certain it i, 


that after the oil is evaporated by an intenſe heat, or the crafi 
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diſturbed by the avolation of ſome parts, and new combinations 


of thoſe that remain, all ſpecific qualities diſappear, and conſe- 
quently all other differences, than what purity and impurity, and 
{everal degrees of heat may occafion, ſome being more hot and 
fiery than others; now, ſome ſalts are much more eafily depriv- 
ed of their acid and oily parts than others; and in ſome, on the 
contrary, the oil is of ſo fixt a nature, or rather fo cloſely united 
with the other principles, that it muſt be a very intenſe heat 
which can disjoin them, and thereby reduce the ſalt to the com- 
mon ſtandard, or aggregate of qualities, wherein all alcali's agree. 

Tachenius pretends to demonſtrate, that there is a real diffe- 
rence between the alcali's of different plants, which he would 
prove by the various effects they have on a ſublimate diſſolved in 
common water ; but this is eafily reſolved by an obvious experi- 


ment; take what wood or plant you pleaſe and burn it green, the 
alt extracted from the aſhes will, according to the different de- 


orees of fire, variouſly influence the mercurial ſolution, the ſeve- 
ral precipitates differ 


in tartar, which, the leſs and more {gently it is calcined, the 


more ſalt it yields; and on the contrary, a much ſmaller propor- 


tion, if ſuddenly calcin'd with the higheſt degrees of heat; that 
7 by the former method, is mild and gentle, in taſte re- 
lembling acids a little; whereas the other, which has paſſed 
thro' the violence of the fire, has not the leaſt affinity there with, 
and can as little be endured by the tongue as a live coal: Some 
pot-aſhes, being highly alcalizate, are fry hot ; others cold, wa- 
try, and nitrous to the palate, and no leis weak in their effects 

than their taſte, of which ſoap- boilers, dyers and other mecha- 
ncs are very ſenſible; all which is owing to the woods, when 

burnt, being either green or dry; to their abounding in oily, 

aqueous or acetous parts; as alſo to the ſeveral degrees of heat 

they are expoſed to: Such as make glaſs, and eſpecially the finer 

lort, complain that they cannot with the the ſame quantities and 

proportions of ingredients always produce the ſame fort of glaſs; 

which, not without reaſon, they aſcribe to the different aſhes, 


of all Volatile Sales and vinous Spirits; by 
Cox. Phil. Tranſ. N 108. p. 169. 


Olatile ſalts abound in moſt vegetables, from which they 
may ſometimes be extracted by ſimple diſtillation, but 
uſually a previous fermentation is requiſite ; this ſalt may alſo be 
obtained from ſoot, urine, blood, bones, and eſpecia 4 from 
| uman 
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human ſculls ; from ſeveral forts of horns, and from tione in greater 
nty than thoſe annually caſt by deer; from vipers very copiouſly , 
as alſo from ſeveral other animals; many minerals and foſſih 
contain volatile falt, vaſt quantities of ſaEñarmonias being found in 
many parts of the eaſt, probably ſublimed into thoſe cavern, 
whence it is extracted, by the force of ſubterraneous fires; which 
conjectute is ſufficiently countenanced by the ſame ſubſtances be. 
ing gathered near the mouths of volcaho's, as tna, Herla and 
Peſuvins; and in e near the mouths of ſeveral coal · mines 
which have been accidentally fired; ſeveral ſorts of earths, clays 
and marle contain a great deal of volatile ſalts, which appear on 

diſtillation. 

| Vegetable oils extracted by means of common water are, as it 
were, a compendiurn of the plants that afford them, being emi. 
nently endued with moſt of thoſe qualities that diſcriminate ve. 
etables themſelves ; whereas their ſalts, either fixt or volatile, 
JS phlegm and earth can boaſt of little which diſcovers their 
original, unleſs they retain ſome {mall portion of their reſpeRirg 
oils, by which they are diſtinguiſhed from each other; but be- 
ing deprived thereof, they relapſe into their elementary fimpli- 
city; the ſame thing happens both in fixt and volatile 5 
which are different fo long as they retain any mixture of the oils 
and ſulphurs of their concretes, but freed therefrom, they all 
agree in one common eſſence: Take any volatile ſalt, either ve. 
able, animal, or mineral, put it into a very tall glaſs-body, or 
t-head, ſublime the falt in aſhes in Balveo Marte, in a 
lamp - furnace or other temperate heat, the gentler the better; 
repeat this operation twice or thrice z moſt of the oil will re- 
main at the bottom, or adhere to the ſides of the veſſels, and the 
ſalts will not be eaſily diſtinguiſhed from each other; agreeing 
in moſt, if not in all their manifeſt qualities: But as the ſuccels 
of this operation depends upon the nice regulating the fire, be- 
cauſe otherwiſe ſome of the ſubtiler oil or ſulphur will aſcend and 
infe& the ſalts; the following method is more certain and caly: 
Pour on the volatile ſalt you would purify, a convenient quantity 
of well rectiſied ſpirits of common ſea- ſalt; when the falt is fatu- 
rated, which is diſcovered by the ceaſing of the heat and ebull: 
tion, then with a gentle equal heat evaporate the phlegm ; ſub- 
lime the remaining dry ſubſtance, which will become good fa 
armoniac, and this being pulverized and mixed with equal pat 
of a pure and well calcined alcalizate ſalt, or if yon pour thereon 
a ſtrong Jixivium, or ſolution of any perfect alcali, the alcalizate 


{alt combining more cloſely with the acid than with the "arg 
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this latter will be ſublimed with a ſmall degree of heat; and it 
appears, either immediately, or on rectification, in the form of 
4 dry ſubtile volatile ſalt, perfectly freed of oil or ſulphur ; 
and by this method, all volatile ſalts, be the concretes that af- 
forded them never ſo different, will be made to perfectly agree 
in ſome few common properties. 

It now remains to ſhew the ſame identity or uniformity of 
nature and properties in all highly rectiſied vinous ſpirits, 
which has been diſcovered in ſalts both volatile and fixt: That 
vinous ſpirits are only, or at leaſt chiefly, the finer and more 
ſubtile oils of vegetables, broken by fermentation into lefler 
particles, and leſs branched than thoſe that conſtitute the oils 
themſelves, will appear highly probable from the manner of 
their production, and ſeems demonſtrable by ſeveral obvious 
experiments; for the ſame quantity of vegetables diſtilled 
with water, and without any previous fermentation yield a 
plentiful oil, and little if any vinous ſpirits; but diſtilled at- 
ter digeſting for a convenient time, and the addition of ſome 
proper ferment, afford a great deal of vinous ſpirits; and if 
tully fermented, little oil will appear: Alſo the ſame feement- 
ed herbs, after the extraction of their oil in the uſual manner, 
yield a far leſs proportion of vinous ſpirits, than when fer- 
mented before they were deprived of their oil: That portion 
of the oil, which is divided into leſſer particles by fermenta- 
tion, does not affect the palate after ſuch different manners, 
nor make on it ſuch a variety of impreſſions, as thoſe that are 
cauſed by impulſes from the groſſer oleaginous particles: Now, 
if the ſmaller and more ſubtile matter, viz. the vinous ſpirits, 
urged by heat, do elevate along with themſelves ſome entire 
olly parts, or receive ſuch as are capable of being raiſed by the 
ſame degree of heat with themſelves; theſe mixtures will re- 
tain ſomewhat of the more remarkable differences in taſte and 
ſometimes odour, whereby the vegetables themſelves or their 
oils were diſcriminated; but by long and frequent digeſtions, 
or reiterated diſtillations, theſe — oleaginous particles are 
either ſubdivided, and thereby become vinous ſpirits; or that 
gentle equal degree of heat, which is ſufficient to elevate the 
more active volatile vinous ſpirits, cannot raiſe the more flug- 
gin oils; ſo that the reſults are pure ſimple homogeneous vi- 
nous ſpirits, which, whatever the concretes were, whence they 
vere derived, tho vaſtly differing from each other, as alſo 
their oils, out of which the vinons ſpirits were more imme- 
diately produced, yet the ſpirits themſelves, thus purified, are, 

Vot, I. Qqq in 
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in outward appearance, ſimilar, and perhaps as perfectly im. Ml :ed; pu 


le and homogeneous as moſt ſubſtances in the univerſe. upon its 
This is further confirmed by a palpable converſion of vege- WM lined, a 
table oils into vinous ſpirits; pour on an ounce of ſome common Ml in perſpe 
vegetable eſſential oil, two or three pounds of vinous ſpirit per * EXC 
fectly dephlegmated, the greater the _ 1s, the {perdict 


is the tranſmutation performed; the ſpirit will immediately, Microſco] 


on a ſimple agitation, abſorb or diſſolve the oil, which by Jong 


digeſtion, or reiterated cohobations may be totally diveſted of L 
all thoſe peculiar properties it enjoyed whilſt an oil, and be- * Cl 
come pertectly vinous, never to be ſeparated in a diſtin cryſtalline 

form, or diſcriminated from it. ved in thi 


Here follow, two experiments that have ſome remote rel. Cutting 
tion to the preceeding ſubje& ; Dr. Cox having procured a great WM found it ti 
quantity of fern-aſhes,-the plant itſelf being between green WM which hac 
and dry, when burnt, extracted their ſalt in the common man- Wh of cryſtal 
ner with water; after evaporating moſt of the water he obtain many moy 
ed ſeveral pounds of ſalt, the greateſt part of which being ſiſt ¶ to conſiſt 
dried, he expoſed the remainder to the air, that it might of black g 
thereby become fluid, commonly called an oil per Del:quim; WM and he ob 
the reſt of the Lixivium which continued fluid, being filtrated ¶ carefully x 
whilſt warm, was of a very red colour, deeper than that of WW diſcover n. 
florid blood, or of moſt clarets, and exceeding ponderous; the ¶ made up « 
colour argued that it abounded in ſulphureous or oily parts, ¶ they only c 

and the weight, that it was highly ſaturated with the ſaline: che threac 
Having put this ſtrong ſolution into a capacious glaſs, in five cmpoſed 
or ſix weeks it depoſited a large quantity of ſalt, which wa particles « 
leaſt two inches heck over the bottom of the veſſel; the lov-WMexamining 
eſt part of the ſalt was of a dark colour, as if ſome earth, dit two or th 
or dregs were mixed therewith; but the ſurface next the large, it u 
liquor was exceeding white; and there ſprung out of the whoe and to pr 
maſs of ſalt, at ſmall diſtances from each other, about parts. 

branches, which abating the colour, did moſt exactly reſemble 
that ſort of fern, which is ſingle, like polypody, and nd 


branched, ſending out ſeveral leaves on each ſide from one 


A ſtrange | 


ſtem ; their magnitudes were different, but the figures of il Child 
were the ſame, without the leaſt variation, only ſome emitted Shroj 
more leaves from the ſtem than others; which is alſo uſual ears, and 1; 
the natural fern. 40 0 and 

| ſtill blood 


The other experiment — volatile ſalts, ſucceeded 


this manner; Dr. Cox mixed equal parts of 1al-armoniac and the death 
pot-aſhes, which latter had a very ſtrong ſulphureous ime\Wbcoan to bl 


yet ſeemed to abound with ſalt, and that conſiderably 2 and ſtream 
8 . Zech 


upon its feeling the heat, a great deal of volatile falt was tub- 


med, and in the glaſs-head he obſerved to his ſurpriſe a foreſt 
in — of firs, pines, Ec. ſo admirably delineated, as not 


o be excelled, if imitated, by the pencil of the greateſt maſter. 


Microſcopical Obſervations; by Al. Leewenhoeck. Phil. Tran. 


Ne 108. p. 178. 
M Lecwenhoeck took the eye of a cow, and piercing the 


Cornea, he found in the aqueous humour ſome few 


cryſtalline globules: ſwiming; the dark brown colour he obſer- 


id in this eye, conſiſted of dark grey globules. © 
Cutting aſunder with a razor the cryſtalline humour, he 
ſound it to conſiſt of orbicular ſcaly parts, lying on each other, 


which had their origin from the center, and were all made up 


of cryſtalline globules : In the vitreous humour he obſerved 


many more: globules than in the aqueous; he found the Cornea 


to conſiſt of cryſtalline 3 the ſecond tunicle of the eye 
of black —— and the third was exceeding thin and tender; 


and he obſerved it alſo made up of united globules: 3 
C 


carefully viewed three optic nerves of different cows, he coul 
diſcover no cavity in them; he only obſerved, that they were 


made up of many filaments, of a very ſoft ſubſtance, and that 
they only conſiſted of the ——_— of the brain united together,” 


the threads being very ſoft and looſe; and theſe allo were 
compoſed of conjoined globules, and wound about again with 
particles confiſting of other tranſparent. globules ; but upon 
examining the Par vagum, he obſerved not only one cavity, but 
two or three at once; and where the cavity was any thing 
large, it was lined about with films, to keep open the cavities 
and to prevent their being compreſſed by the ſurrounding 
parts. | A 


A ſtrange kind of Bleeding in a little Child; by A. du Gard. 
Phil. Tranſ. N“ 109. p. 193. s 

Child, about a quarter of a year old, at Littleſbal in 
Shropſoite, was taken with a bleeding at the noſe and 
ears, and in the hinder part of the head, which laſted for three 
7 and afterwards the noſe and ears ceaſed bleeding, but 
tl blood like ſweat, came from the head: Three days before 
the death of the child, which happened the fixth day after it 
began to bleed, the blood came more violently from its head, 
and ſtreamed out to ſome diſtance; it alſa bled on the ſhoul- 


Qqq 2: dere; 
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zed ; putting the mixture into a tall glaſs body, immediately 
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ders, and at the waſte, in ſuch 
be wrung; it bled alto for three days at the toes, at the bend 
of its arms, at the joints of the fingers, and at the finger ends; 
and in ſuch — that in a quarter of an hour the mother 
had caught from the droppings of the fingers, almoſt as much 
as the hollow of her hand could hold: All the time of this 
bleeding, the child never cried very much, it only groaned; 
tho' about three weeks before, it had ſuch a violent fit of cry- 
ing as was uncommon: After the child was dead, there a 
peared in the places, where the blood iſſued, ſmall holes like 
the pricks of a needle. 


further Account 7 the Zirchnitzer Sea; by Dr. Edu. 
Brown. Phil. Tranſ. Ne 109. p. 194. 


F lake is encompaſſed with high hills at ſome little 
diſtances, without any fnow, tho' on other mounrains in 
the country ſnow was obierved in Zune; ſnow lies not ſo long 
on hills by the ſides of great lakes, as on thoſe at a diſtance: 
The holes for the water are generally ſtony, and not in ſoſt ot 
looſe earth; yet in one or two places, the earth has been known 
to fink and fall in, particularly near a village called Sa- don: 
The great holes arc the ſame every year, but poſlibly part of 
the water may ſometimes find or make new paſſages: When 
the water begins to retire, it is ſeen in theſe holes for a while, 
but . it deſcends lower out of fight : When the water 
is deſcended in 7 into thoſe holes, no water, at leaſt not 
any that is confiderable remains in the lake: The fiſh are u. 
ken at theſe holes when the waters deſcend; for the prince of 
Eckenberg, who is lord of this lake, and the adjacent part 
will not ſuffer them to be taken at any other time: Thele 
holes are of different bigneſſes and figures; ſome r 
lar at the beginning, and then oblique; and others oblique #t 
firſt; ſcarce two exactly alike: The water aſcends ſo pleni. 
fully, that it fills the lake in a ſhort time; ſome years the 
water fills all about 1 and almoſt to Zirchnitꝝ: The 
water that ſpouts from the holes ſeems fomewhar clear in the 
air, but being ſpread about, it looks as formerly in the lake: 
The water is not always at the ſame height, but ſomewiut 
differing, in proportion to rain, ſnow, or drought: No rivet 
enters = lake, only ſome inconſiderable rivulets on the ſouth 
and eaſt-fide ; nor hath it any known outlet, but by the holes 
The country about the lake is high : The ſnow falls not til 
aſter the lake is returned; This lake may probably commune 
| Cal 
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ate with fone ſubterraneous great lake or magazine of water 
which when full and ovet, may diſcharge itſelf with 
riolence; and when e water, abſorb it again; the water 
returning by the ſame paſſage it came, and having no river run- 


ning out of it, whereby it might 3 itſelf: In winter, 


it freezes like other lakes; fo that the fiſh of this lake have a 
cloſer habitation than thofe of any other; for they paſs ſome 
months under the earth, and a good part of the winter under 
ice: Whar they call the fiſher - ſtone, is a large ſtone on one of 
the elevated parts of the lake; which, how ſoon as it appears 
above water, is a fign, that in a few days, the water will retire 
under ground; for after the fillin the lake in Seprember, 


the water never falls ſo low, as to diſcover the fiſher-ftone, till 


it begin to fink under ground. 


Animadver ſions on the Theory of Light and Colours; 
AL. as. Linus. Phil, Trani. Ne 110. p. 21). 1 
M Linus ſays, he never obſerved. that difference between 
* the length and breadth of the coloured Spectrum or 
mage, when the ſky was clear, and free from clouds near the 
ſun; and that it only appeared ſo when the ſun either ſhone 
thro' a white cloud, or enlightened ſome ſuch clouds near it; 
and then it was no wonder the Spectrum fhonld be longer 
than it was broad; fince the cloud or clouds ſo enlightened, 
vere with reſpect to thoſe colours, a large fun, making a far 
— angle of interſection in the hole, than the true rays of 
the ſun; and therefore are able to enlighten the whole length 
af the priſm, and not ſome ſmall part thereof, as is enlightened 
thro the little hole by the true ſun-beams ; and this is alſo 
obſerved in the true ſun-beams, when they enlighten the 
whole priſm ; for tho in a clear ſky, the fun's rays paſſing thro” 
the faid hole, never make a Spectrum longer than it is broad, 
becauſe they can then only occupy a ſmall part of the priſm ; 
yet, if the hole. be ſo much bigger, as to enlighten the whole 
priſm, you will preſently fee the length of the Spectrum much 
exceed its breadth ; which exceſs will be always fo much the 
greater, as the length of the priſm exceeds its breadth: From 
whence, he concludes that the length of the Spectrum was not 
effected by the true ſun-beams, but by rays proceeding from 


lome bright cloud ; and conſequently that the theory of light 


founded on that experiment muſt fall to the ground. 
Theſe animadverſions ſeem to require no other anſwer, than 
mat the experiment, as it is repreſented, was tried in clear 
| weather, 
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weather, and the priſm placed cloſe to the hole in the window, 


ſo that the light had no room to diverge; and the coloured 
image was made not in a parallel, but tranſverſe poſition to the 


axis of the priſm. 
De Solar Numbers corrected; by Mr. Flamſtead. Phil 


Tranſ. N“ 110. p. 220. 


AN. 1655. Mr. Hlamſtead found it neceſſary to make new 
ſolar numbers, becauſe in the old he neglected to apply re. 
fractions in all the altitudes above 30? wherein reaſon, 
and ſome little experience ſhewed him they were not inſenſ- 
ble: He found Sig. Caſſinis obſervations, which he took from 
Riccioli's Aſtronomia reformata, much more accurate than 
Tycho's, and therefore he ſought out numbers that might an- 
ſwer them: He found it — to advance the Apogeum 44, 
fo that in the beginning of 165 5, it might be in)“ 30“ of Cancer, 
and to make the greateſt equation only 15, 54“, 139 ; whereby 
he found, the phænomena would anſwer much more accurately: 
But ſtill he was uncertain, whether the refrattions in Caſſini's 
tables were juſt meaſures or not; and he had no conveniences 
for making trial; at laſt, he bethought himſelf of this expe- 
dient, which fully ſatisfied him ; viz. he confidered, that if 
ſome of theſe obſervations of the diſtances of Venus from the 
ſan by day, and from the ſtars in the following or preceeding 
night, were ſkilfully examined, they might ſhew the true 
quantity of the equations of the ſun's orb, or rather the diffe- 
rence of his mean and true motion: Mr. Flamſtead turned 
over to Tycho's Prog ymnaſmata, and pitched on two; the firt 
made Anno 1582, March th, hor. 4, 42', and hor. 7, 1: 
P- m.; whereby he found the ſun at hor. 4, 42', was 94*, 47 
M antecedence of the Lucida Calcis of Gemini; the ſecond 
made Anno 1582, Sept. 15, hor: 5, 15“, and hor 6, 55 in the 
morning; from which, making allowance for the refractions in 
both, he found the ſun at hor. 6, 55' to be 74 30", in conſe- 
quence of the lower head of Gemini; the difference of long 
tude of theſe two ſtars is 17*, 59% and therefore now the ſun, 
in conſequence of the Lucida Calcis of Gemini, is 92%, 29 fo 
that the ſun's apparent motion between the year 1582 Marc 
5th, at hor. 4, 42', and the year 1585, Sept. 15th, at hor, 6 
55 in the morning, beſides the whole revolutions, was 187 
16; but the mean motion is 191* 2“ greater than the apps: 
rent by 3* 460, which divided in proportion to the equation of 
the carth's motion, colle&ed for thoſe times from Mr. 25 
| cad 
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ad's new tables, gives the greateſt equation of the orb x*, 
34 15, agreeing in a ſurpriting manner with that which he 
deduced from Caſſini's correct meridional altitudes. | 

The ſun's motion, by the tables Mr. Flamſteed then uſed, 
grounded on this equation, is leſs than Zycho's by g/ ; that 

reat equation made him fall into'no ſmall errors, and put 
Pim on ſtrange ſhifts to hide and ſalve them; ſo that all his 
oblervations of the planets in their oppoſitions to the ſun muſt 
be corrected before we attempt to repreſent them in numbers; 
for his errors in the ſun's place, made him miſtake ſometimes 
five or fix hours in the time of the oppofition, 8 


Obſervations and Experiments; by Dy. Liſter. Phil. Tranſ. 


N 110. p. 221. 


J. 98 big pieces of crude alum - mines, as taken out 


of the rock, as alſo like pieces of the ordinary fire- 
ſtone, or marcaſite of the coal pits, called braſs-lumps, did 
ſhoot forth tufts of long and ſlender fibres or threads, ſome of 
them half an inch long, bent and curled like hair; and theſe 
tufts were in ſome meaſure tranſparent and cryſtalline, .and 
did as often ſpring again, as they were ſtruck off; theſe fibres 
differed in taſte ; the former being aluminous and agreeably 
pungent ; the latter, ſtiptic and diſagreeable; the aluminous 
fibres, diſſolved in water raiſed a ſmall ebullition; whereas 
the vitriolic fibres diſſolved quietly ;, the former were generally 
imaller, and more opaque like ſnow ; the latter larger, many 
of the fibres equalling an horſe-hair in thickneſs, and more 
cryſtalline: The water wherein the alum-fibres were diffolv- 
ed, gave no red tincture with galls, nor by all the means the 
doctor could deviſe to aſſiſt them; but the vitriolic did imme- 
diately give a purple tincture with galls: After laying pieces 
of the ſame ates in a cellar, they were in a few months 
covered over with green copperas, which was theſe fibres 
difſolved by the moiſt air, and again run together: Expoſing 
other pieces of the ſame vitriolic glebe in a window, where 
the ſun came, they were covered over with a white mealy mat- 
ter, which was the fibres calcined by the ſun and warm air: 
He takes theſe fibrous and thread - like ſhootings of alum and 
vitriol ro be very genuine and natural; and their angular ſhoot- 
ings, after ſolution, into cubes and rhomboids, to be forced and 
accidental; ſalts of very different natures, both vegetable and 
toffile, by a like proceſs in cryſtallizing, being obſerved to 
ſhoot into like figures, | | 2 
at 
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II. Dr. Zifter never obſerved any rock or ſtone, whether 
metallic or common, which hath not its peculiar fort of ſpar ot 
iris, both differing in colour and figure; and they are very 
common in blue lime ſtone rocks in Torłkſhire, out of which 
plenty of lead - ore is got: Theſe cryſtals are moſtly of a black 
water, like the black flint in chalk hills; but there are ſome 
of a purpliſh or amethyſtine colour; and ſome again as clear 
as cryſtal: They adhere to the ſcams of the rock, either be. 
twixt bed and bed, or wherever there are croſs and oblique 
veins thro the very ſubſtance of the bed: The ſmaller the 
veins, the leis the iris; you will find of them as ſmall a 
wheat - corns, and others an hundred times bigger; they ſhoot 
from both ſides the ſeam, and mutually receive each other; 
They are thus figured, wiz. there is a column of fix planes, 
very unequal as to breadth; the end adhering to the rock is 
always rugged, like a thing broken off; the other end of the 
column contiſts of three five-angled planes, a very little raiſed 
in the middle; theſe planes are alio very unequal; be they 
never ſo much ſtraitened and compreſſed in their ſhootings; 
yet, both the column and top have the ſame number of 
planes abovementioned; the places, where they are mot 
numerous, are Rainsborough Scar upon the Ribble, and 4 
ſtone-quarry near Eſton Tarne in Craven. 
III. Dr. Liſter had from the iſle of Sheppey in the Thane;, 
real ſhark-tecth dug up there, and which could not be ſaid to 
be petrified; as to colour, they were firſt of a vitriolic hue, 
but in a little time they became white, and of their natural 
colour: In the ftone-quarries in Hirderskelf park near Malton, 
he himſelf took out of the rock a fair Gloſjopetra, with three 

ints, of a black liver- colour, ſmooth, and its edges not in 
dented; its baſis, like a true tooth, was of a rugged ſubſtance, 
and carved a- round with imboſſed work; it had certain em 
nent ridges or lines, like rays drawn from the baſis to each 

Int. 

IV. The ſtones called Dactili Aæi, and Lapides Judaid 
are brought over from beyond ſeas, and they are of different 
ſhapes: There is plenty of them for kind, in the ſtone-quat- 
ries at Newton near Hewſley, and at Hellingiy by Malton; there 
is ſome variety in their figure; but the moſt common in the 
rocks — & a date-ſtone, being round, and an inch long 
and ſometimes longer ; they are a * ſwelled in the middle 
and narrower towards each extremity; length- wiſe they ar 
channelled, and knotted with ſmall knots on the ridges, * 
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in quineunx order; the inward ſubſtance is a white opaque 
ſpar; and breaks ſmooth like a flint; and 1s not at all hollow 
in the middle like the Zelemnites. | tink 

v. Dr. Liſter obſerved, that certain foſſils, he had difpoſed 
of into ſeveral drawers in a cabinet of Zarbado's cedar, had 
been thick covered over with a liquid roſin like turpentine; 
tho after diligent ſearch, there appeared no manner of exuda- 
tion in any part of the cabinet; and tho ſeveral ſtones eſcaped, 
yet none of the Hemetites kind; and among 500 pieces of the 

roites, here and there one or two, and ſometimes more 
were thus covered over, and the reſt dry; he further obſerved, 
that ſtones of a ſoft and open grain, as well as thoſe of a hard 
and poliſhed- ſurface, were affected in a like. manner: lt is 
certain, that the whole body of the turpentine of the cedar · 
wood was emitted into the air; and floating in it, was again 
condenſed into its own, proper form upon theſe ſtones: This 
makes it more than probable, that odoriferous bodies emit and 
ſpend their very ſubſtance; thus camphire is ſaid, if not kept 
cloſe, to fly away entirely: Again, it is hence evident, that 
there is a great difference between the diſtillation of vegetable 
juices; and the emiſſion of Effiuvia, or this natural diſtillation; 
the former really ſeparating and dividing the ſubſtance into 
different parts; but this latter extracting the whole entire and 


unchanged in its nature, 2 1 201 | 
VI. The general and received opinion of Hataniſis concern- 


ing muſhrooms, is, that they are neither plants, roots, flowers 


nor ſeeds; but the ſuperfluous humidities of the earth, d 
rotten, woods, and other putre actions; but Dr. Liſter thinks 
they are plants of their own kind, and owe their origin to ſome- 
thing more than chance; he inſtances in that ſpecies, called 
Fungus poroſus craſſus magnus J. B. The texture of the gills 
reſembles a paper prickt full of pin-holes; in Auguſt they ate 
frequent zel hedges, and in the middle of the moors in 
Vrkſbire; the gills of this muſhroom ſeem to be the very 
flower and ſeed of this plant; when it is ripe, the ills are 
eiſily ſeparable from the reſt of the head; each ſced is diſtintt, 
and makes its impreſſion in the head of the mu ſhroom, juſt 
35 the ſeeds of an àrtichoke in its bottom; the larger end of 
the ſeed is full and round, and they are diſpoſed in a ſpiral 
order, in the ſame manner as thoſe of an artichoke; the like 
ſeems to hold of all other muſhrooms, however differemly 
boured: And if theſe ſeeds ſhould happen to miſcarry in 


lowing, there 1s nothing extraordinary in hat, ſince there are 
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whole genus's of plants, that flower and ſeed, and yet their 
ſeed was never known to produce plants of their kind, being 
naturally barren, and a volatile duſt, as all the Orchides or 
bee flowers are. 

This muſhroom, when freſh gathered, is of a yellow colour 
both outſide and in; yet, if cut thro' the middle, it will in, 
moment change to a deep purple or blue, and ſtain linner; z 


body of ti 
At Pa; 


drop of the juice, leiſurely ſqueezed out, will put on, holdin 
4% ö ht, all the ones of the . 


it between your eye and the is 
bow in the time of its fall, and fix in a purple. 


VII. The ſeveral vitrifications of antimony are either opake 
und, 


dt tranſparent ; for the firſt kind, take of antimony one 
flux it clear, and have in readineſs an ounce or two of cawk- 
ſtone in a red-hot Jump; put it into the crucible to the anti. 


mony; continue the flux a few minutes; caſt it into a clean 


- : 


ungreaſed mortar, decanting the melted _ from the cawk: 
This ere gives above 

reſem 

rather encreaſed; nor will it be brought to incorporate with 
the antimony, tho' fluxed'in a firong b 


vitrifies the whole body of antimony in 


any ſuch effect upon antimony. 


Cawk is a ponderous white ſtone, found in lead-mines; it 
will trace a white line like chalk, or the Galactites; but it i 
finer, and hath a ſmooth and ſhining grain, like ſpar, yet not 


m the leaſt tranſparent. 


An * of the Moon, January 1ſt, 1654; obſerved at Lor 


on and Derby. Phil. Tranf. N“ 111. p. 237. 


82 F By Flamftead's tables 
A: Landon; the Beginning? h. m. h. min, #{e 
of the true Shadow 5 22 32 F 

The Immerſion 6 19 | 8 32 10 
| Emerfion 7 c8 8 7 50 
End of the true Shadow $8 58 9 7 a 


At Derby, which differs from London in longitude 5 n. 
Mr. 3 obſerved the beginning of the entrance of the 
true ſhadow 5 h. and 19 m. The Penumbra was ſeen at a 


teen ounces of glaſs of antimony, 
ling poliſhed ſteel, and as bright as the moſt refined 


uickſilver: The cawk ſeems not diminiſhed in its weight, but 


laſt : This cam k- ſtone 
ſeems to be much a· kin to the white milky mineral juices; and 
it is found by — worm that the milky juice of lead · miret 

like manner as the 
cawk does; and beſides theſe, no other mineral ſubſtance has 


The beginn 
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inn to continue near half an hour, before it wholly quitted the 
body of the moon. | | 


At Paris, M. Zulliatdus ſa w at the royal obſervatory, © 

| Pendulu. Philolaic 
| Clock: Tables. 
d, Mm, h. m. ſec. h. m. ſec. h. tn. ſee 


* —_— — — hed 


The beginning of true the of 
r : 52 = 5 32 295 32 50,5 44 27 
nero, far of Capella 62 86 33 316 35 46 3 5 
, altit l, 
1 iin 43 4608 9 3008 8 08 24-44 


| h : 
eee Eres $22 19.10 % 3 68 26.2 
In ſome places the heavens anticipate the tables; in others, 
the tables anticipate the heavens. = 


Account of Iceland; by Dr. Paulus Biornontus, Phil. 
Tranſ. No 111. p. 238. 


1 air of Leland is very healthy all the year round: 
The diſcaſes the inhabitants are moſt ſubject to, are the 
bolic and leproſy: They have no phyſicians, only two or three 
urgeons, that furpiſh ſome plaiſters for the dreſſing of wounds: 
Iron ruſts very ſoon in that air: The changes of the weather 
re uncertain 5 nor do they fall out according to the four ſea- 
ons of the year; ſometimes it ſnows, as well as hails, in the 
middle of ſummer; and the winds now and then blow very 
unouſly at the ſame ſcaſon: The froſt penetrates at moſt four 
dot into the earth; ſpirits of wine and oil eſcape freezing, and 
uch more quickGlver: Fiſh are preſcryed from putreſaction, 
burying them in the ſnow: Frozen bodies ſwell, and are 
anged both in taſte and colour: The figure of the ſnow is 
rlous, as is alſo its fize: Hail is roundiſh; the largeſt is only 
the bigneſs of hail-ſhot : Dr. Biornonius obferved the Jenzs 
anbens, the Draco Yolans, and frequently two 'mock-ſuns, 
th three rain-bows paſſing thro' them and the true ſun; 
bey have no ſtated winds: The depth of the ſea is various, 
e greateſt about the coaſt of /celand is 8o fathoms: The ſea- 
ater, being ſtruck with oars in clear nights, ſhines like fire 
ſting out of a furnace : The tides obſerve the motion of the 
on; the ſea ſwells about the moon's riſing and ſetting, and 
ils, when the is to the ſouth and north ; ordinarily the higheſt 
not above ſixteen foot ; except in autumn, when it is very 
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te mpeſtuous, and then they riſe ſometimes to twenty foot, 
abour the full and new-moon are the higheſt ſpring-tides, and 
loweſt ebbs: There are many lakes in this country, and moſt 
of them on high mountains, and ſtored with ſalmon ; they hare 
innumerable ſprings guſhing out of rocks; as alſo many hot. 
ſprings, whereot ſome are ſo hot, that in a quarter of an hour 
they will boil great pieces of beef; which is done in this man- 
ner; they hang the kettles with cold water over them, to pre. 
vent either the burning, or throwing up of the meat by the ye. 
hement ebullition of the hot waters; theſe waters harden and 
petrefy about the brims of the ſprings: The higheſt hills ze 
not above a quarter of a German mile; there is à whole ridge 
of mountains running thro the whole iſland: The 1mhabitan 
live only in the valleys, and towards the ſca-ſhore : There arg 
other Vulcano's beſides Hecla, but all covered with ſnow: The 
declination of the load ſtone is to the north-weſt: The folliy 
penerally clayey, in ſome places ſandy, but no where chalky; 
They uſe no tillage, all their commodities being imported, the 
chief of which are, barley, wheat, linnen and iron. They hrs 
great numbers of divers birds in ſummer; in winter, raten 
Eagles, wild-duck, and ſwans: They are Prone well ſtored with 
horſes, oxen, cows, ſheep, dogs, and in ſome places with poul 
try; they have foxes in their mountains, and the Grein 
ice brings along with it thoſe terrible gueſts, the bears: The 
oxen and cows live in winter on hay; but their horſe and ſhee 
on the prals under the ſnow, and the coralline moſs call 
Muſtus marinus: They have no minerals, as far as is knoy 
only a great deal of brimſtone, of which they export year 
two ſhips lading: In 1642, May 13th, all the ſea, that beats 
he promontories, was for two days ſo pellucid ard ſhining 
that ſhells, and the leaſt ſtones, ceuld be ſeen at the botton 
where the ſea was forty fathoms deep. 


n Account of the Meaſure of a Degree of a great Cir 
Pi Earth; 'by M. Picard. 4s Tranſ. N' 112. p. 241 


M Picard had meaſured on a plain and ſtraight ground 
IVI: ſpace of 5663 toiſes or fathoms, to ſerve for the firlt 
fis to ſeveral triangles; by which he hath concluded the lenf 
of a meridian line equivalent to a degree of latitude, to be 57% 
toiſes, that is 28 Ny, ee and 60 toiſes: What is emer 
in this, is that no body ever meaſured ſo great a bbs; 
greateſt of former obſervations having only been of 1000 ta 
And again very accurate inſtruments, and teleſcopical fights 


juive a 
the dif 
toiſes: 
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ſtead of common ones, were employed in taking the angles of 


fition. 

M. Picard obſerves, that this problem is no new thing; that 
Almamon, an Arabian prince, ordered experiments to be made 
in the plains of Sanjar for determining the true meaſure of a de- 

ree; and a ſtation being choſen in thoſe plains, two troops of 
— ſet out and proceeded in a ſtraight line, till one 
them had raiſed a degree of latitude, and the other had depreſs 
ſed it ; at the end of both their marches, the former counted 
56 4 miles, and the latter juſt 36; but as the length of theſe 
miles are unknown, we can learn but little from this obſervation ; 
He further obſerves, that the ancient computations for a degree 
run always upon the decreaſe; Ariſtotle reckoning 1111 ſtadia 
to a degree; after him Eratoſt henes only 700; Poſſidonius only 
666; Ptolemy but 5co; beſides, that the preciſe length of theſe 
ſtadia is unknown, and that they were alſo different among them- 
ſelves; thoſe of Alexandria differing from the ſtadia of Greece: 
That at laſt Fernelius brought it to 56546 toiſes of Paris meaſure, 
each of which is equal to 6 parifian feet; that Suellius made it 
55921 3 whoſe way of meaſuring M. Picard judges to be the moſt 
it artificial; which was by a ſcale of triangles ; but in one thing he 
u eſteems it deficient , in that Suellius took his objects by common 
N ſights, which do not ſo diſtinctly point to them. 

M. Picard, in meaſuring a degree, choſe a meridian, out of 
which he intended to take his baſe, between Sourdon in Picardy, 
and Malvoiſin, on the confines of Gaſtinois and Hurepois, and 
he actually meaſured a way that lay very ſtraight between Fille. 
juive and Tvoiſy, viz." A, B, Fig, 1. Plate XIV. and he found 
the diſtance between theſe two 1n going forwards, to be 5662 
toiſes and five feet; and in coming back, 5663 toiſes and one 
foot; therefore he ſtated the diſtance in round numbers 5663 
toiſes: The inſtrument he uſed in meaſuring, was pikes joined 
together at their extremities by a ſcrew, which meaſure was four 
tolſes long; this he applied along a cord ſtretched horizontally ; | 
and at the end of every ſuch pike he had a ſtake, and in all ten 
ſtakes: This diſtance of 5663 :toiſes- was the daf of the Gelb ö 
triangle, upon which the meaſure of all the others was formed : 
The inſtrument, . wherewith he taok the angles, was a quadrant 
of 38 inches radius, furniſhed with teleſcopic fights, 
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la che firſt triangle, A BC Fig, r. to find the fides AC, B C. In 
„„ Th 
Angles 183 95 6 55 
CB= zo 48 30 
Se 5663 toiſes of actual meaſure, 
Hence A C 1s 2 toiſes, 5 feet. 


BC 1s $954 toiſes 80 the 
In the ſecond _ ADC, to find D C and A D. being di 
N 
A © 55 o 10 nt 
ACD = 47 34 © 
Toiſes Feet 
The fide A C is 11012 5 
Hence DC - 1372 3 
AD 9922 2 
In the third triangle, DEC, to find DE, CE. 
DEC=74% yg 307 In th 
Angles D CE = 40 34 o 
CDE = 55 16 30 
Toiſes Feet 
The fide DC is 1mm 3 
Hence DE 88750 3 
CE 12389 3 


In the fourth triangle DCE, to find DF. 
DCF=13" / 4a  -: Th 
ap FC= 33 40 0 = 
FDC = 32 32 20 1 
Toiſes Feet 
The ſide DC 13121 3 
Hence DF 21658 0 


In the fifth triangle D FG, to find DG, FG. 


A 5885 = - + NF PS, o 
vg = 57 4 O 
GDP — 30 2 40 In the 
Toiſes Feet 
Side DF 21658 © 
Hence DG 25643 2 
FG 12963 3 


In 


B a 
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In the fixth 51 G DE, to find GE. 
The angle G DE = 1387 30% 
Toiſes Feet 
25643 0 - 
The Sides 745 84 
Hence Ek 21899 © 


So then the line of diſtance between Malves 
being divided into three parts, vis. EG, GI, 
EG 1s already found. 


In the ſeventh triangle F G H., to find G H. 


and Sourdon 
IN, the part 


F GH = 39* 310 off 
785518 = 2 91 46 20 
HFG = 48 22 30 
Toiſes Feet 
The ſide FG 12963 3 
Hence GH 9695 - © | 
[n the eighth triangle GHI, to find GI, IN. 
GHI = ;; 48 of 
GIH = 27 2d: D 
RE 366: 44 06 
| Toiſes 
The fide GH 9695 
Hence GI 17557 
HI 21037 


In the ninth triage HIK, to find IK. 


HIK = 65* 46 of 

HKI= $8 59 49 

KHI =I 146 20 
Toiſes 

The fide HI 204 

Hence IK 1167 
In the tenth triangle 1K L, to find K L, IL. 
LIK = 58“ 31! go 
14 — 58 31 O 


Thus the ſecond part of the three, vis. GI, is bound. 


Toiſes 
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3 | Toiſes Feet 
The fide IK 11683 © 
Hence KL 11188 2 
| 24 


In the eleventh triangle K LM, to find L M. 
KLM 2z8˙ 32 307 | 
Angles SK NI. = 63 31 o 
ry | Toiſes Feet 
The fide K L 11188 2 
Hence LM 6036 2 


in the twelfth triangle L M N, to find L N. 
| LMN = 60". 38 Ä The ar 
Angles bra = 25 | 20 | 


Toiſes Feet 
The fide LM 6036 2 
Hence LN 10691 O : Wi 
In the thirteenth triangle I LN, to find NI will wh 
The ſum of the angles IK L, KLM, MLN, taken from : 


The 


The a 


Th 


Hence 


260, there remains the angle ILN = 119 32 40! _ = 
"a Toiſes Feet por 

10691 O ſpe of | 

The fides IL 11186 7 — 


| Hence IN 18905 8 
Thus, the line of diſtance EN, being divided into three une 
en parts, EG, GI, IN, the meaſures of -all three are found 


which wa 
marked ( 
land ½ 


y this ſcale of triangles: viz. EG = 31899, GI r557, 10 the angle 
= 18905, which, added together make the length of EN, te angle E C 
line of diſtance between Malvoi ſin and Sourdon, viz. 68359: WI veltward 
Now to continue this meaſure from Sourdon to Amiens, in order i meridian e 
to verify Fernelius's account, in Fig. 2. R is the ſteeple IN from t 
St. Peters in Montdidier, T, a tree on the hill of Mareuil, V Fig, 5. the 
the lantern of Notre Dame of Amiens. To' find the diſta s;“: So t 
N U, look back on NL M, the laſt triangle of Fig. 1. and UN g, 


how it is diſpoſed in Eig. 35 where in the triangle LM R. 
The angles J iR T. S 88 8. | 


e conclu 
of the me 


MR IL = 68 2 30 f 
Fuer Rare NU, 188 
The ſide LM 6037 o 10559 toi 
Hence D R 5510 3 meridian 


Vor. 


In the triangle N RI 


ne 
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NRE= 15*' 1 307 
The angles RNL = 27 5O 30 
Toiſes Feet 
The kde L R 5510 3 
Hence NR 7122 2 
Go on to Fig. 2. in the triangle NR T. 
NT R —— 72 I 25 407 
The angles ANR 55 A 
Toiſes Feet 
The fide NR 7122 2 
Hence NT 42 4 
Laſtly in the Triangle NT U. 
who. endl NTU = 83 40 
8 TNU=75 90 
Toiſes Feet 


The fide N T 4822 4 

Hence N U 11161. 4. which was ſought, and to it adding the 
diſtance between Malvoi ſin and Sourdon, viz. 58359, the whole 
will be the diſtance between Malvoiſin and Amiens, vis. 79520 
toiſes and four feet. After meaſuring the particular diſtances 
between Mal voi ſin, Mareuil, Sourdon, and Amiens, he proceeds 
to examine the poſition of each of theſe lines of diſtance in re- 
ſpect of the meridian, or to deduce the length of the meridian 
intercepted between the parallels of Malvoiſin and Amiens; 
which was thus done; Sptember 1659, from the top of Mareuil, 
marked G, Fig. 4. Pl. XIV. from which one may ſee Clermont at 
Land e at E, he took the meridian, and with a quadrant 
the angles of declination from this meridian ; and he found the 
angle E Gs Fig, 4. the declination of E G from the meridian 
weltward 26; the angle GI 9, the declination of G I from the 
meridian eaſtward, 1 9'; the angle IN U, the declination of 
IN from the meridian eaſtward, 29 107; the angle UN g in 
Pig. 5. the declination of N from the meridian weſtward 180 
55 So that in all theſe four triangles E Ge, GI, IN U, 
UNg, you have two angles known, for the angles at 6, 0, U, 
and g are right; and a fide, vis. EG, GI, IN, NU; whence 
be concludes the length cf the meridian Ge to be 31894 toiſes; 
of the meridian 10, 17560 toiſes, three feet; of the meridian 

U, 18893 toiſes, three feet; of the meridian Ng, to be 
105 59 toiſes and three feet; and hence the length of the whole 
meridian ag between the parallels of Malvoifin and Amiens to 

Vor. I. 811 be 
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be 7890) toiſcs, three feet: Tho' theſe lines which make up the 
meridian be not in ſtrictneſs a curve, but in reality the fide of x 
polygon circumſcribed about the circumference of the earth; yet 
the difference between thoſe lines and a true curve is only three 
foot every degree, which may be neglected: The length of the 
meridian between Aſalvoi ſin and Amiens being thus tated, the 
next thing is to compare that diſtance with minutes and ſeconds 
in the heavens; and this he did with an inſtrument, whoſe limb 
was an arch of 4, of a circle of 10 foot radius; and he pitched 
on the knee of Caſſiopeia, from which to meaſure the minutes 
and ſeconds of a degree in the heavens; in the next place, he 
aſſigns the number of toiſes or fathoms anſwering to a degree of 
the earth's circumference z as for inſtance, the difference of lat 
tude between Malvoiſin and Sourdon is found by obſervation ty 
be 1* 11' 57” ; between Malvoiſin and Amiens, 1 22 55. Now 
the meridian diſtance between Malvoiſin and Sourdon,” calcu- 
| lated from meaſures taken upon earth, was 60430 toiſes three 
feet; whence it is concluded, that 57064 toiſes and three feet, or 
in round numbers 57056 toiſes are equal to a degree: Hence the 
circumference of the earth is 20541600 toiſes; its diameter 
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Exact portable Watches; by M. Huygens. Phil. Tran 
N' 112. p. 272. 


HE watches of this invention, being made ſmall, will 
ſerve for very exact pocket-watches, and when made larger, 

will be uſeful in finding the longitudes both by ſea and land; 
becauſe their movement is regulated by a principle of equality, 
as that of pendulums in a c Aid. and that no kind of carriage 
ſhall be able to ſtop them: The ſecret of the invention conſiſts in 
a ſpiral ſpring, faſtened by its innermoſt end to the axis or arbor 
of a poiſed balance, bigger and heavier than is uſual, which 
turns upon its pivots ; and by its other end to a piece that is fab 
tened to the watch · plate; which ſpring, when the balance wheel 
is once ſet a-going, alternately ſhuts and opens its ſpires, and 
with the little aſſiſtance it hath from the watch-wheels, keeps up 
the motion of the balance-wheel; ſo that, tho? it turn more of 
leſs, the times of its reciprocations are always equal to each 
other. In Fig. 6. Plate XIV. the upper plate of the watch 15 
AB; the circular balance-wheel CD, whoſe arbor is E F; the 
ſpring G H M turned {pirally, is faſtened to the arbor of the 
balance-wheel in M, and to the piece that is fix d to the watch. 


plate in G; all the ſpires or windings of the ſpring are e 
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without touching any thing; NO PQ is the cock, in which 
one of the prove of the balance-wheel turns; RS is one of the 
indented wheels of the watch, having a balancing motion, which 
is imparted thereto by the balance-whee]; and this wheel RS 
catches in the pinion T, which holds on the arbor of the ba- 
lance, whoſe motion by this means is kept up as much as 1s 


neceflary. 


A Convolvulus and an unuſual Rupture of the Meſentery ; by 
Dr. Su ammerdam. Phil. Tranſ. No 112. p. 273. Tranfiated 
from the Latin. 

F IG. 7. Plate XIV. repreſents a convolvulus or Niac paſſion 

ariſing from a rupture and circumvolution of the meſentery, 
conſtringing or ſtraitning the inteſtines: A A is the ileum inflated, 

in a 3 manner with wind and chyle, and inflamed: B B 

is the ruptured meſentery, forming a kind of fatal ligature for the 

inte! ines: CC the ligature itſelf almoſt like a tendril, which 
fiſtens the inteſtines: D D, the ligature delineated apart, toge- 
ther with its tendril, conſiſting of two turns. E E, the convol- 
rulus of the inteſtine, or the part of the ileum ſtrongly ſtraitned 
and tending to a {phaceJus; on which account there was no paſ- 
age by ſtool ; ſo that the contents of the ſmall guts, were dat | 
thrown up by vomiting. F the part of the ileum extraordinarily 
extended by that — 5 and extraordinary trajection of the 

gu thro* the ligature DD, and reſembling tome blind gut: G, 

the extremity of the ileum, where it degenerates into the colon: 

H the colon a little contracted, and in its natural ſtate: L, the 

crcum. | 


the Aſtroites; by Dr. Lifter. Phil. Tranſ. N* 112. p. 274. 


HE aſtroites or ſtar- ſtones are found at Pugthorp and Lep- 
eon at the foot of the Jrſhire Woolds ; at the former 
place they are dug out of a certain blue clay on the banks of a 
mall rivulet, between the town and the foot of the Woolds ; 
7 there are plenty of them waſhed into the brook ; but the faireſt 
and moſt jolid, are thoſe got out of the op & The ſubſtance of 

theſe ſtones, if broken, is like flint, of a dark ſhining poliſh, 

but much ſofter and eaſily corroded by an acid menſtruum; vinegar 


+ deed makes them creep; but a ſtronger ſpirit, as that of nure, 
b. wltates them with A and no doubt, they will readily 


talcine, as the Belemnites, to a very ſtrong and white lime: 
Theſe ſtones are all fragments, as has been obſerved of the E; 
roch; either one ſingle joint, or two, three or more joints ſet 


812 together, 
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together, forming a five- ſided column: Dr. Liſter had nat 

oblerved any piece much above one inch long, which confiſted 

of 18 joints; and he {aw one piece ſhorter than the former, 

with 25 joints: Every joint conſiſts of 5 avgles, which are 
t 


either jetting out and ſharp, and conſequently-the fades of the 
pieces made up of ſuch joints, are deep c annelled, or the 
angles are blunt and round, and the fides plain or very little 
hollowed : Where the joints are thin or deep, they are ſo 
equally throughout the whole piece; yet there are ſome, tho 
very few pieces, which conſiſt of joints of unequal thickneſs; 
Many of the thick-jointed pieces have certain joints ſomewhbat 
broader, or a wy little ſtanding out at the angles; and there. 
by the joints are diſtinguiſhed into certain conjunctions of two, 
three, or more joints; and theſe conjunctions are very obſer- 
vable in the thin jointed ſtones, and are marked out with a {et 
of wyers: The thickeſt piece Dr. Liſter obſerved, was nt 
above 1 inch about, and thoſe very rare too; from which fize, 
to that of a imall pin, he had all the intermediate proportions; 
and theſe fmall pieces, are as exactly ſhaped as oo greateſt; 
moſt pieces, if not all, of any conſiderable length, are not 
ſtreighr, but viſibly bent: All the pieces of any ſort, arc 
much of an equal thicknels, or but little tapering ; yet one of 
the ends, by reaſon of the top joint, is vitibly the thickelt: 
This top- joint hath five blunt angles, and is not hatched of 
engraven, or but very faintly, on the outſide; every joint elk 
of a piece, ſave the top-joint, is an Iutaglia, and deeply er- 

raven on both fides alike; and may accordingly ſerve for a 
fel ; the middle of each angle is hollow, and the edges of the 
angles are thick furrcwed ; the terminations of theſe Ck 
are the indented ſutures, by which the joints are ſet together; 
the ridges of one joint being alternately let into the furrows of 
the other next it; the hatchings of the flat-fided pieces are 1 
circular lines; but of the other two ſpecies, they are ſtreight 
lines, or nearly ſo: In the very centre of the five angles 14 
ſmall hole, conſpicuous in moſt joints; and in the middle d 
each joint, betwixt angle and r in the very ſuture, 1s 400: 
ther ſuch-like ſmall pin-hole very apparent, if tho ſtones be 
firſt well ſcoured: In the deep-jointed pieces, juſt under ie 
top-Jotnt above deſcribed, may be obſerved the traces ot ce 
tain wyers rather than branches; and ſometimes two, three, & 
more of the joints of the wyers yet adhering; theſe wyers it 
ever five in number, viz. one in the middle or hollow part be 
twixt angle and angle: It is no wonder that the ſe wow 10 
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knocked off, and but very rarely ſound adhering to the ſtones 
they belong to, being very ſmall and flender, of a round figure, 
and ſmooth - jointed, ſet together per Harmoniam, and not by 
indented- ſutures : Nothing ſo much reſembles theſe wyers, as 
the Antenng. of lobſters: Laſtly, ſome of theſe wyers are knot- 
ted, and others of them fairly ſubdivided or branched, 


Portable Watches; by . * Phil. Tranſ. Ne 113. 
| ; P- 285. 

Leibnita's principle for making exact portable watches, is 
* altogether different from that of M. ZAuygens, the latter 
depending upon a phyfical obſervation, vis. an equal duration of 
unequal vibrations of pendulums or ſprings ; the former grounded 
on a meer mechanical reflexion, which is ſufficiently eaſy, and 
whoſe demonſtration is manifeſt to our ſenſes, and which hath 
not been obſerved for want of the art of combination, whoſe uſe 
1s more general than that of AMgebra: For, M. Leibnits conſi- 
dering with himſelf, that a ſpring bent to the tame degree, will 
always unbend itſelf in the ſame time, r it find the fame 
freedom of unbending itſelf ſuddenly; and he inferred from thence, 
that there might be employed two ſuch; one of which ſhould 
play, whilſt the firſt mover of the watch did bend the other 
again; ſince it matters not in this way, whether it bend again 
more or leſs ſpeedily, ſo it bend, before the other have done un- 
bending itſelf: Let A B, Fig. 8. Plate XIV. be one of the watch- 
plates; C and M two indented barrels, wherein the ſmall ſprings 
are incloſed; the teeth of the barrels catch thoſe of the pinions 
dd, which carry the balances ee; and the other teeth of the ſaid 


barrels are caught by thoſe of the interrupted wheel FG: Now, 


let us imagine that this wheel F G, being moved towards H F, 
by the force of the firſt mover of the watch, and turning the 
barrel C;-bends the ſpring incloſed in it, and ftops with the 
barrel, as ſoon as it has — this ſpring; this piece, which 
ſerves to ſtop; is eaſy, and hath not been thought neceſſary to be 
marked here, to avoid embarraſſing the figure; but whilſt one 
indented part of the interrupted wheel F G, viz. F turns the 
barrel C; the empty part oppoſed thereunto, which is G, an- 


ſwers to the other barrel M, and gives liberty to the ſpring, it 
inclojes, to unbend itſelf: Thus, whilſt the movement of the 
watch bends the ſmall ſpring of the barrel C, in the ſame time 
the ſmall ſpring of the other barrel M, unbends of itſelf, except 
the ſpring all have done bending a little ſooner than the ipring 
M ſuall have unbent itſelf; ſo that the ſpring C being bent, 1 

| tne 
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the wheel FG ſtopped ; both of them continue in this poſture, 
till the ſpring M, when it is quite unbent, do, at the end of in 
motion, touch a piece which delivers it; and then the ſpring C 
unbends of itſelf in its turn; the teeth of the ia rüptef wheel, 
which continues its motion the ſame way as before; ſince it is 
delivered, not being any more able to hinder it therefrom, becauſe 
of the barre] C, do now meet with the empty part H of the ſaid 
wheel: But before it hath done unbending, the indented part I, 
being oppoſite to the void part H, that turns the barre] M, 
bends its ſpring again, and having done fo, ſtops with it, whilſt 
the ſpring C, making an end of unbending itſelf, does the ſame 
office to the ſpring M it received from it: Which being well 
conſidered, it is manifeſt, that the ſame alternative motions will 
always continue; that the periods taken from the very moment 
that one ſpring begins to unbend, till the moment 1t once unbends 
itſelf again, will always be of equal duration, tho' the two ſmall 
tprings be not equally ftrong ; that the balance of ſuch a watch 
will be double, and be charged more or leſs, and receive delay, 
by advancing or recoiling along the two arms, two equal weights, 
counter-balancing each other; that ſo the change of the fituation 
may not at all 3 the equality of the watch: For the reſt, 
we may in this K ind of watches ſpare the fuſee, and conſequently 
the ſtring or chain: It is alſo eaſy to judge, that ſuch watches as 
theſe may be of a ſize ſufficiently ſmall; that they will make no 
greater beats than ordinary watches; that they will be as exact as 
pendulums, and ceaſe not to go whilſt they are a winding up: 
And tho' the motion of the — may be altered by 
many accidents, ſuch as are, the inequality of the motion of the 
great ordinary ſpring, or firſt moyer ; the greater or lefler friction 
of the wheels, as the oil grows thinner or thicker ; the ruſt, the 
verdegreaſe, the play of the pieces, the inequality of the teeth, 
and the like; yet the 8 of the ſmall ſprings will not be con- 
cerned in all, or any of them, providing the motion of the watch- 
wheels be always — than is —— to bend them again. 
It has been objected to this contrivance for finding the longi. 
tude; that the motion of ſhips would ſhake the ſprings, as well 
as the other parts; that ruſt would ſpoil them, ſince the {alt 
moiſture of the ſea in long voyages ſpares not the very needles of 
compaſſes, tho' incloſed in boxes; that the changes of ſeaſons 
and climates will ſenſibly alter the ſprings; eſpecially the great 
heats or rains within the Tropics, which at length will ſomewhat 
vntemper the ſteel; as is confirmed by the experiments of the 


illuſtrious academy of Florence, ſhewing how eaſily heat andcold 
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do change ſlender ſprings ; beſides, that the air, more or leſs 
condenſed, will alſo more or leſs reſiſt the motion of the ba- 
lance: To which may be added, that ſprings, by working, are 
weakened; and laſtly, that there will be always ſome little 
fiction, which will make the ſeveral parts go more or leis 
cafily ; and that even in length of time they will wear out. 

It is anſwered, that all theſe defefts, that proceed from the 
imperfection of the matter, may be ſurmounted by a general 
remedy; and that is, to uſe ſtrong ſprings, as are thoſe of croſs- 
bows; and they may be ſo large, and their reſtitution ſo ſpeedy 
by augmenting their number, that all the above mentioned 
defects will have no confiderable proportion to this ſtrength ; 
and the aggregate of their repetitions will not be ſenſible, till 
after a very long time; and it is eaſy to demonſtrate, that by 
zugmenting the bigneſs of the engine, and the force of their 
ſtrong ſprings, the error may be made as ſmall as we will, pro- 
viding the bounds of conveniency are not exceeded; and that we 
content ourſelves with an exactneſs ſufficient for their chief 


end, viz, the finding the longitude. 


Inprovements in Cornwal irt Sea-Sand ; by Dr. Cox. Phil, 
Tranſ. N“ 113. p. 293. 

11752 ſea · ſand, made uſe of in the agriculture of Cornoal, 

is commonly at, or near the ſea-ſhore ; which to diſtin- 
ouiſh from what is uſeleſs, it is to be underſtood, that the waſh of 
the ſea rolls, and tumbles, ſtones and ſhells, Sc. over each other, 
whoſe grating makes this ſand: If the matter be ſhelfy, that is, 
the grating of ſtones, it is of {mall value; but if it be conſidera- 
bly Telly, then it is good; and this ſhelly ſand is of three 
colours: About Plymouth and the ſouthern coaſt, the ſand is 
blueiſh, or grey like aſhes, which Dr. Cox conce ives to be ewing 
chiefly to the break ing of muſcles and oyſter-ſhells mixed there- 
with; weſtward, near the Zand's End, the ſand is very white, 
and in Silly glittering ; which ſeems to proceed from the moul- 
ding of moor-ſtones, or a kind of free-ſtone mingled with very 
White ſhells, called ſcallops : On the North Sea about Padſtoww, 
and eaſtwards to Lundy, the ſand is rich, and of a brown-reddiſh- 
jellowiſh colour, and moſtly of the broken ſhells of cockles, 
which, he gueſſes to be of that colour there, from the waſh of 


the Severn, which falls very dirty into the Severn-Sea; and 
prhaps that accretion of the ſhells may be tinged thereby. 
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ſides theſe colours of ſands, there is alſo a difference in the 
bien of che ee even in the fame harbour at 1 in 


it is very ſmall, in others larger grained; it is ſaid 
— foal is beſt for the tenants, becauſe it works ſooner and 
ields them a fpeedy return; the larger grained, better for the 
[Landlord and the re Paneer * · onger in the ground, 
aſture aſterwards the better. 
be beſt fand, as to colour, ate, firft, the reddiſh, next the 
blue, then the white; as to kinds, the moſt ſhelly, and the co- 
ealline are beft, and that which is taken up from under the falt- 
water, either by dredges, or left open by the * of the tide; 
the blown {and is accounted of no uſe; and generally, if ſand be 
well drained of the ſalt-water, fo that it may be more conye- 
niently carried, it is better than that, which has lain long drying 
in the ſun and wind, which takes off much of its virtue: T ele 
uſeful ſands are carried up by lighters as far up the country, as 
the tides will ſerve to that purpote, and there they are caſt q 
ſhore: When this ſand is brought home, it is ſpread . k e 
ground intended for wheat, or utually in the firſt wv oy uh 
whatever be the grain; for after four crops, the land is 7 
aſture for fix or teven years before it is tilled again; and the 
raſs will be ſo good immediately after tillage, that it is com- 
wonly mowed the firſt year; and is called mowing of gratten, 
The Corniſh acre is 160 yards of 18 foot to the yard; on „ 
of which, near 300 ſacks of ſand are laid, according to the lels 
diſtance of the ſand ; ſometimes 200, where the diſtance 1s grent 
er, Sc. where a great deal of {and is uſed, the feed is m_ an 
the ſtraw little ; 15 3 leſs ſand is uſed, there is much ſtray, 
ittle, and that hungry grain. n 
* corn is off, the AL. becomes moſtly a white _ 
with ſome purple, if the land be deeper; and this * we a 
fanded ground, tho* but ſhort, yet far exceeds, as to _ 
iving good creams, plenty of milk, and all other good parpoh 
the longer graſs, where lets fand is ufed ; even garden hert N * 
fruits in thoſe places, are more and better in their kind; litt 9 
no ſnow lies in thoſe well- ſanded places; there is a con 
winter-fpring, an early harveſt, a month or fix weeks be 7 
that within ſix or ſeven miles of the place; and mo a . 
difference of the air is found in ſo ſmall a diſtance, that a 1 
may in an afternoon travel, as it were, out of Spain to 
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Of 4 Storm and Lakes in Scotland; by Sir Geo. Mackenzy. 
Phil. Tranſ. Ne 114. p. 30). 


H E wind at Tarbat, Dec. 21 1674, was extraordinary; 
it broke down a ſtandard - ſtone, 12 foot high, five foot 
broad, and near two foot thick, that ſtood as an obeliſk near an 
old church; whole woods were rooted up, tho” they lay low; 
the wind blew from the north-weſt, and for a long time at had 
continued weſterly. 

There is a little lake in Sratherrick on the Lord Lovat's 
lands, which never 1s - frozen, even in the ſharpeſt froſts, be- 
ſore February; but after that time, by one night's Froſt 1t will be 
frozen all over, and two nights will make the ice of a conſidera- 
ble thickneſs: Sir George was alſo told of two other lakes, much 
of the ſame nature with the preceeding; viz. Loch Monar, and 
another ſmall lake in SFrathglaſb at Glencanich; this lake lies 
in a bottom formed by the tops of a very high hill; in the mid- 
dle it never wants ice even in the hotteſt ſummer, Ko it thaws 
near the edges, and the ſun by reaſon of the reflexion from the 
hills be very hot, and tho' neighbouring lakes, that lie as high, 
have no ſuch appearance: It is alſo obſervable that the praſs 
about the borders of this lake retains a continual verdure, and 
fattens cattle more in a week, than any other graſs does in a 
fortnight, 

The famous Loch Neſs never freezes; on the contrary, in 
the keeneſt froſts, the greater clouds of ſteams ariſe therefrom, 
which are ſoft and warm; and it is obſetved that roſemary con- 
tinues to live in the gardens near that lake; tho' in other places 
that are warmer it dies, even where it is covered with ſtraw z 
and this muſt be owing to the warm ſteams of that lake. 

In Glenelg, at a place called Archignigliun, there is a ſmall 
nvulet, which turns holly into a . ſtone, of which tinkers 
that work in braſs make both - 6K moulds and melting-pots ; 
and women their round whirls for ſpinning. 


The Uſe of Air-bladders in Fiſhes, Phil. Tranſ. Ne 114, 
p. 310. 

Hat liquids gravitate upon bodies immerſed in them, appears 
from this, that a bubble of air, riſing from the bottom, 
does dilate itſelf all the way to the top, which 1s owing to the 
decreaſe of the weight or preſſure of the incumbent water, the 
dearer it approaches the top; and this gave occaſion to the fol- 
lowing conjecture ; vis. that fiſhes by means of their bladder of 

Vor. I. 221 air 
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air can ſuſtain themſelves at any depth of water; for the air i 
that bladder is, like the bubble, more or leſs compreſſed, and 
takes up more or leſs ſpace, according to the depth the fiſh 
ſwims at ; and conſequently, the body of the fiſh, part of whoſe 
bulk this bladder is, is greater or leſs, according to the ſeveral 
depths, and yet it retains the ſame weight; in hydroſtatics it 
being a rule, that a body, heavier than ſo much water equal 
thereto in bulk, will fink; that a lighter will ſwim; and that 
a body of equal weight will remain in any part of the water; 
Now, by this rule, if the fiſh in the middle region of the water 
be of equal weight with a quantity of water equal thereto in bulk, 
the fiſh will remain there without any tendency either upwards 
or downwards; and if the fiſh be deeper in the water, the bulk 
of the fiſh becoming leſs by the compreſſion of the bladder, and 
et retaining the ſame weight, it will fink and remain at the 
ttom ; and on the other hand, if the fiſh be higher than the 
middle of the water, the air dilating itſelf, and the bulk of the 
fiſh conſequently increafing, but not its weight, the fiſh will 
mount upwards, and remain at the top of the water. Poſlibly 
the fiſh by ſome action or other can emit air out of this bladder, 
and afterwards out of its body, take in air again, and convey it to 
its bladder; which may be the action of ſome muſcle, by which 
the fiſh contracts this bladder; and perhaps the fiſh can by its 
fides or ſome other defence keep off the prefſure of the water 
and ſuffer the air to dilate itſelf ; and in theſe caſes the fiſh may 
riſe or fink from any part of the water without moving a fin; 
and to determine that theſe motions of the fiſh were pertormed by 
contracting or expanding itſelf, the honourable Mr. Boyle iy 
eſted the following experiment to be made; viz. Take a bo ; 
— with a wide neck, and filling it almoſt full of water, pur 
into it ſome live fiſh of a convenient fize, as a roach, pearch, &: 
and then draw out the neck of the bolt-head, as ſlender as you 
can, and fill that alſo almoſt with water; and if on the finking 
of the fiſh, you perceive the water at the flender top to fublice, 
you may infer, it contracts itſelf; and if, upon his riſing, tix 
water be like wiſe raiſed, you may conclude, it dilates itlelt. 


Obſervations on extraordinary Oranges and Lemons; i) fe 
trus Natus, Phil, Tranſ. N“ 114. p- 313. 


r l 'HERE was a tree found in a grove near Florence of u 

. orange-ſtock, which in its branches, leaves, flowers a 
fruit was tri le- formed; ſome reſembling orange, ſome lena 
or citron, and ſome again partaking of both forms in one; 4 
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articularly, as to the fruit, ſome of this tree were mere oranges, 
ſome of them oblong like lemons, ſome round like common 
oranges, and ſome Wb both; ſome taſted like genuine 
oranges, others had an orange-rind, but a lemon-pulp; they 
were generally of a very ſtrong ſcent, and their cind of a very 
bitter taſte: The ſame tree bore alſo a kind of citron-lemon, but 
not ſo many as of the former kind; and it alſo produced a fruit, 
that was at once both citron, lemon and orange; and this fruit 
was ſo diverſiſied, that ſome of them were halt citron-lemon, half 
orange; others were two thirds citron- lemon, and one part orange, 
others the contrary; and of all theſe, ſome were oblong, ſome 
round, foie bunchy, ſome ſmooth and ſome rough; ſome ſmall, 
and others large; their pulp was ſo . ee that where the 
orange · pulp ended, the lemon began, and on the contrary ; 
again, the orange-pulp was narrower than that of the lemon; 
but this tenderer than that, and not ſo agreeable to the taſte, as 
the genuine ſingle fruit; and which was no leſs remarkable, they 
either had none, very few, or empty ſeeds. The firſt original of 
this tree was from inoculating an orange upon a citron- lemon- 


ſtock, 


A New Eſſay- inſtrument; by Mr. Boyle. Phil. Tranſ. N* 115. 
P- 329. 

M R. Noy le had made uſe of a little glaſs inſtrument, confiſt- 

ing of a bubble, and furniſhed with a long and ſlender 
em to compare the ſpecific gravities of different liquors by its 
finking in them more or leis; and afterwards he applied it to 
diſcover the ſpecific gravities of ſeveral appended ſolids, by its 
being more or leſs depreſſed by them in the {ame liquor; tor it is 
plain from hydroſtatic principles, that any ſolid body heavier 
than water, loſes in the water as much of the weight it had in 
air, as water of equal bulk with the immerſed ſolid would 
weigh in the air; and conſequently, ſince gold, is by far the 
molt ponderous metal, a piece of gold, and one of * weight 
of copper, braſs or any other metal, being propoſed, the gold 
muſt be leſs in bulk than the copper or braſs; and if both of 
them be weighed in water, the gold muſt loſe in that liquor lets 
of its former weight than the braſs or copper; becauſe the baſer 
metal as wel] as the gold, grows lighter by the weight of a bulk 
of water equal thereto ; and the bater metal being the more vo- 
luminous, the correſponding water muſt weigh more than that 
which in bulk is equal to the gold : Whence he concluded, that 
the floating inſtrument above-mentioned would be made to fink 


N deeper 


kn 


— 


dE... 


a 


——_—— 


, — 
— Ac —— ðL oo. res » Ae... 


_ OS 


512 MEMOIRS of be 
deeper by an ounce of gold, hanging at it under water, than by 


an ounce of braſs, or any other metal; which, on account of itt 
greater bulk than gold, lofing more of its weight by the immer 
fion, mult needs retain leſs, and fo have lets power to depreſs the 
inſtrument it was faſtened to; and this will hold of other metal 
that differ in ſpecific gravity. | 

This inſtrument may be of glaſs, copper, filver, or any othei 
ſolid body that is, or may be made, fit to float on the water 
with a guinea, Sc. hanging at it, and of a texture cloſe enoug 
to exclude the water: It confiſts of three parts; vis. the ball 
the ſtem, and that which holds the coin. 

The ball or round part, B C DE, Fig. 9. Plate XIV. if of 
metal, conſiſts of two thin concave plates, exactly ſoldered toge 
ther in the middle, and at the moſt diſtant points from 0 
zuncture, there ſhould be two oppoſite holes, one in each plate 
for the two other parts of the inſtrument: This middle part, the 
for brevity ſake called the ball, ſhould not be exactly round, bu 
of any ſhape that ſhall be found fitteſt to make the inſtrumen 
keep its ere& poſture ſteadily in the water; and it muſt bull 
greater or ſmaller as the plates are thicker or thinner ; but th 
genera] rule for its capacity is, that it ſhould contain as much aii 
as may ſerve to keep the whole inſtrument, when loaded, fron 
finking beneath the top of the ſtem. | 

The ſtem AB is to be ſoldered on to the ball at the upper 
moſt of the two mentioned holes; it may either be hollow of 
ſolid ; but it ſhould be made very ſlender, that the different depreſi 
fions of the inſtrument in the water may be the more notable 
and for the ſame reaſon, it ſhould not be too ſhort, eſpecially 
it be applied to other uſes than the examining of guineas. | 

At the undermoſt of the two holes in the Pall, is inſerted an 
ſoldered the ſcrew or ſtirrup F, fee Fig. 10. which is a ſhouli 
piece of braſs with a broad ſlit in it, capable of receiving ti 
edge of the guinea, to be faſtened in it a turn or two of a ſcrew 
the ſtirrup G, Fig. 11. is made of a piece of wire bent round, 
ſtanding horizontally, that the guinea may be laid on it. 

It would be convenient, that the res: re ſtem and thi 
ſcrew be made by itſelf, that it may be at pleaſure thruſt on 
the ſtem, and taken off again; for, by this means, if the va 
of the inſtrument be made large enough, you may have root 
to put on for ballaſt, as occaſion ſhall require, one, two, Ul 
three flat and round pieces of copper, lead, Sc. Fig. 12, wil 
each of them a hole in the middle, fitted to the ſize of the ſtem 
ſo that they may be put on as near the lower part of the ball 
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you think fit, and then the ſcrew may be thruſt on after them; 
not only to take hold of the coin, or metallic mixture to be 
examined, but to ſupport the thin plates, 

To adjuſt this inſtrument for examining guineas, which are 
by far the moſt uſual gold coins; hang at the bottom of it, a 

zece of that coin you know to be genuine, and having care- 
x} ſtopt the orifice of the ſtem, immerſe the inſtrument 
leiſurely and perpendicularly into a veſſel full of clean water, 
almoſt to the top of the ſtem, and then letting it alone; if it 
continue in the ſame ſtation and poſture, your work is done; 
if it emerge, you muſt add a little weight, either by puttin 
into the ſtem, if it be hollow, ſome duſt-ſhor, filings of hea 
or ſome other minute and heavy body; or elſe by putting on 
the ſhort ſtem, that comes out beneath the ball, a flat, round, 
and perforared piece of lead, of weight ſutficient to enable the 
puinea, to depreſs the weight as low as it is defired; but, if it 
ink quite ander water, to make it lighter, file or ſcrape off a 
little of the ballaſt-plate, and take out ſome of the weight, 
put into the cavity ; this being done, a mark H, Fig. 13, 1s to 
be made juſt ar the place, where the ſurface of the water 
touches the ſtem, and then raking out your inſtruments, ſub: 
ſtitute in the place of your guinea, a little round plate of braſs, 
of the ſame weight, or a grain or two heavier in the air; and 
putting the inſtrument into the water, as before, ſuffer it to 
ſettle, and make another mark I, at the interſection of the 
ſem, and the horizontal ſurface of the water. 

It may happen, that a falfifier of money may have the ſaill, 
by waſhing or otherwiſe, of taking off much of the quantity or 
ſubſtance of the guinea, without altering or impairing either 
the figure or ſtamp; and thus, the piece of coin will not be 
able to depreſs the inſtrument to the uſual mark, and thereby 
be judged counterfeit, when it is indeed but too light; bur the 
balance will ſoon reſolve the doubt; for if the ſuſpected coin 

ave in the air its due weight, it will argue, that its great 
lightneſs in water proceeds from its not being of the requiſite 
fineneſs ; and if it want much of its due weight in the air, it is 
very probable, that it is waſhed. N 

A general way for finding what coins may, or may not be 
xamined by this or that particular inſtrument propoſed ; Arſt, 
eigh the piece of gold or filver in the air, and afterwards in 
ater, and ſubſtract the latter from the former; in the next 
Place, weigh alſo in the air and water a piece of copper or 
braſs, if that be the likelieſt to be employed in — 
the 
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the coin, and obſerve their difference; and the leſſer of theſe 
differences being ſubſtracted from the greater, the remainder 
will new, how much the true piece of coin will outweigh the 
other in water; and conſequently, if ſo many grains, as this 
remainder amounts to, being added to the weight of the 
lighter metal, do make a een manifeſt depreſſion of it 
below the mark, it would ſtay at without that addition, one 
may probably conclude, that the difference between a true and 
counterfeit piece of coin propoſed, will be diſcoverable by the 
inſtrument: But it may be expedient, for thoſe that have fre- 
quent occaſion to examine various ſorts of coin, to have a 
ſeveral inſtrument adjuſted for each of them. 

With this inſtrument, pure tin may be certainly diſtinguiſhed 
from ſuch as 1s adulterated : For, as gold being the heavieſt of 
metals, cannot be allayed with any 4 84 that will not depreſs 
the inſtrument, leſs than gold can do; ſo tin, being the lighteſt 
of metals, cannot be mixed with any other, that will not fink 
lower than unmixed tin, ſtill ſuppoſing the weight to be the 
ſame in the air. 

In the ſame manner may pewter be compared and exa- 
mined; for, having once obſerved how much the inſtrument is 
depreſſed by a piece of two, three, or ſour drams, or even an 
ounce weight of pewter, which is known to be good, and to 
contain ſuch a 2 of lead in reference to the tin; if 

you load the inſtrument with an equally heavy piece of any 
other maſs of pewter propoſed, and the inſtrument fink deeper, 
it will be a fign, that the former proportion of lead may be 
very probably argued to exceed in the mixture; this inttru- 
ment may alſo aſſiſt in making a pretty tolerable eſtimate ot 
the ſineneſs of gold, aad its different allays with ſilver, or, tome 
other determinate meta]: In order to which, the inſtrument 
may be fitted to fink to the tip of the pipe, with ſome deter- 
minate weight of the fineſt gold, as of 24 carats; but it will be 
proper, that this metal in the air be ſome determinate weight, 
that is commodiouſly diviſible into many aliquot parts: Then 
you may make a mixture that contains a known proportion ot 
the metal where with you allay the gold; as if it contain 19 0 
15 parts of gold, and one of — and letting the inſtrument 
ſetric in the water, mark the place where the ſarface of the 
water cuts the ſtem or pipe; and then putting in another 
mixture, wherein the filver has a new * greater proportion 
to the gold; as if the former be an 18th or 14th part of the 
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inſtrument; and thus you may proceed with as many mix- 
tures, or degrees of allays as you think fit, or as many as may 
be conveniently diſtinguiſhed on the ſtem; always obſerving, 
that, whatever be the proportions of the two ingredients, the 
weight - the maſs in the air be juſt the ſame with that of the 
ure gold, 
: By the ſame method, the different allays of pure filver may 
be examined, on the mixing of any proportions of copper, or 
any other metal lighter in ſpecie than filver ; and by the tame 
way, with a ſlight variation, it will not be difficult to eſtimate, 
how much diyers coins, whether of ſilver or gold, are more or 
leſs imbaſed by the known ignobler metal, mixed in the pro- 


poſed piece; theſe eſtimates, which may be made without 


much trouble, will come nearer the truth ; not only than the 
eſtimates wont to be made by the touch-ſtone, but perhaps too 
than ſome of thoſe made with trouble and charges. 

It may alſo be uſed, to examine other mixtures befides 
allayed coins; and if the inſtrument be adjuſted to an ounce, 
ſuppoſe, of pure copper, it may aſſiſt in making an eſtimate of 
the allay of tin, or the quantity of it added oftentimes to 
copper, for making different ſorts of bell-metal, and of thoſe 
metallic Specula, whether plane or concave, called ſteel mir- 
rours; as alſo of folders, conſiſting of certain proportions of 
filver and braſs, or copper; in all which, and divers others, 
the diſcovery of the proportion of the ingredients may, on 
ſome — be al to tradeſmen, as well as agreeable to 
virtuoſi. 


Of the Bladders in Fiſhes; by Mr. Ray. Phil. Tranſ. N“ 115. 
P- 349+ | 

HAT the uſe of the bladder in fiſhes is to ſuſtain them 
at any depth of water, appears firſt from this; that it has 
been obſerved, that if the ſwimming bladder of any fiſh be 
pricked or broken, it immediately finks to the bottom, and can 
neither ſupport, nor raiſe itſelf up in the water. 2. Flat fiſh, 
as ſoles, plaice, Sc. which lie always groveling at the bottom, 
have no ſwimming bladders. 3. In moſt fiſhes there is a ma- 
nteſt channel from the gullet, or upper orifice of the ſtomach 
to the ſaid bladder, which doubtleſs ſerves for conveying air 
thither; and there is a valve in the bladder to hinder its egreſs; 
but Mr. J/;Jloughby obſerved in ſturgeon, that preſſing the 
bladder, the ſtomach preſently ſwelled; ſo that it ſeems in 
that fiſh, the air paſſes freely both ways: Poſſibly the _ 

while 
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ile alive, may have a power of raiſing up this valve, and 
— air on —— L yet may be doubted of, ſince 
other animals have no ſuch faculty of opening any valves, made 
to ſtop the reflux of fluids; but Mr. Ray thinks there is in the 
coat of this bladder a muſcular power to contract it when the 
fiſh liſts; for, in many fiſhes, it 1s very thick and opake, like 
the coat of an artery, as in all the cod-kind ; in ſome, as the 
hake, it is internally covered with a red carnous ſubſtance, 
which ſeems to be muſcular fleſh ; in others, it is forked atthe 
top, and to each horn a muſcle is affixed: Now the muſcular 
force need not be great, being ſtill aſſiſted by the water, as the 
fiſh deſcends; the preſſure of the water being much greater at 
the bottom than at the ſurface, as appears by the aſcending 
bubble: But it may be objected to the aſſertion, viz. that the 
fiſh can by its fides, or ſome other defence, keep off the preſ- 
ſure of the water, and give the air leave to dilate itſelf; what 
occaſion then for any air-bladder, fince the cavity of the 
abdomen may ſerve the turn? to which it is anſwered, that 
this power of dilating the abdomen by the muſcles may aſſiſt 
fiſhes to riſe, whoſe natural place is toward the bottom; and 
the air compreſſed in the bladder, dilating itſelf as the fiſh 
aſcends, facilitates the action of the muſcles ; but ſuch fiſh as 
deſcend by contracting the bladder, upon the muſcles ceaſing 
to act, will riſe again of their own accord, the internal air 
dilating itſelf: Beſides the flat fiſh, all the cartilaginous kind 
want ſwimming bladders. | 
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Experiments in relation to the Thes- 
ry of Light 358 /eg. 


Ermentation, Uſe of - 386 ſeg. 
Fire blown by the Fall of Na. 


ter . 4 
Fiſh, Dilſectian of 96 
ming 112 
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Ey, a viviparons Species 312 

Fetus without a Brain 456 ſe. 

Freezing Rain 04 

Friit Trees, a hay if raiſing ibm 

J ſq, 

Fungus Subterraneus. 15 
G 


Enuine Method of examining 
the Theory of Light and Ci 

lours 369 /q, 

Glaſs, the Method. of making it uf 
4 Plane conpex Sphere to ri. 
fra the Rays of Light 4 
"greater Diftance than ufual 32 
Gletſcher, an lay Mountain 129 
G/aw-rorm, obſervations on 313,335 


Gold Mines | 234 
Granaries deſeribed $1 
Grinding Glaſſes 118 
| H 

H Monet, rxtraordiniry big 88 

air- Vorn, | 60 
Halo, one obſerv'd gt Madrid 71 
Halo's, Caiſei of 251 ſeq. 
Her midphrbdite © 116 ſeq, 
Horſe Eye, Blemiſh in 113 /t 
Humming Bird 320 ſeg. 
Hurricanes 309 eh. 


Hyperbola, ſqtiring 119, 137 ſt. 
Hyperbolic Gltfſes, grinding of 189 


Amatca,OBſer vations in 151 ſes. 
Japan, Obſervations in 199 /ty. 


* Jie and Snoth, hob to preſerve 20, 21 


Iceland Cryſtal 284% 
Iceland, an Atcount of 495 
Ichneumon Waſps 327, 329, 331 
Inland Sta 362 
Identity of volatile Salts and vinii 

Spirits 483 Jef. 


Injettion of Liguors into Fein, 
| 89, 105, 140 
Taſefs, Swarm: of, a Hrange and 
miſcbitvous kind in New Eng: 
land 20 
——— lodging in Wille 280 ſt 
— Huh, Obſervation en 31 
N feqe 315 14 
Infect 
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Aſits Must ſcented 313, 319, 


329, 331 

tnftrument far drawing * da 
lines of any Object 165, ſeg. 
Julian Period 107 ſeg. 
Julus, yielding an acid Juice 290 
Jupiter, 5is Revolution on his Axis 
28, 29 

- the Shadow of his Satellites 
ob/erv'd by S. Campani, M. Caſ- 
fini, Mr. Hook, and athers. 44 
Jupiter's Phaſes, as obſeru'd by 
Dr. Hook. 5 45 


Ermes, an Account of the Uſe 
of that Grain in Dying 67 


L 

1 * of Geneva, Deſcription 
of 383 Jeg. 

Lakes in Scotland 50g 
Laudanum 479 
Lead-Sheathing 464 
Leige, à Mineral there yielding 
Brimſlane and Vitrial 6 
Lemons extraordinary. 510 /#9- 


Light, Theory of, defended 391 /eq. 
—— and Colours, Theory of 337 /eq. 


Lightning at Stralſunld _ 277 ſeg. 
Lien, Difſetion of 98 ſeg. 


Liquor, a Way of preparing one that 
will Fay * — 4 — 
Body of Marble, fo that 8 Pigure 
drawn on its Surface, will appear 
alſo an its inmeſ Patts. 17, 18 

Liquor Saunching Bloed 42 5. 429 

Liguors, the Method of injefting 
them injo Auimel. 18 

Lab 145, 230 /eq- 

Loagity 4e, Iuſtructions for finding 

11 177 ſeh. 

Lower, Dr. his Method of trans- 
Jufing Blood out of one Animal into 
another | 63, 64, 65 

Lumbrici lati & Cucurbitini 430 


| Jeg. 

Lunar Eclipſes, a Met bad of elſerv- 
ing them 70, 71 
Lungs, Structure of 381 /eg. 
144 


| M 
M Achine for cutting Bark, 475 
I. 


Magnetical Variations 97 ſeq. 134 
Jeq. 144. 232. 274+ 

Experiments 86. 94 eg. 

Mars, his Phaſes and Revolutions 
about his Axii 42, 43. 44 
Matrix double 195 ſeg. 
Melons, ordering of 166 ſeg. 171 ey. 
Mercury found at the Roc of Plant; 
90 

its Suſpenſion at an unuſual 
Height 379 feg. 410 eg. 
Micrometer 79. 101 eg. 
Mieraſcopical Obſervations. 427. 
' 440 /e. 409 cg. 477. 487. 
Microſcope, a neto ant 154 
Mili found in Animals in tend f 
Bod; ale Grafs found in the 


Wind pipe 12, 13 
Mineral Juice 460 
Mines and Adits wrought at Liege 

with Air Shafts 8 
Mines, Obſervatians in 37 
—— gt Mendip 96. 140 /eg. 
Mouflrous Births 86 ſeg. 279 
Moon, Changes likely to be difcovered 

therein 14, 15, 16 


otion, Laws of 159 fe. 172 /eg. 
ulperry Trees, an 1 Method 
of propagating them in Virginia 32 


Muſcadine Vine 231 
Muſproom, odd Kind of 401 
FN 
Ebuloſa iv Andromeda's G{r- 
. ale 
New England, Ob/ervations in 223 
ova Zembla, De/cription of 465 
O 
Ou Glaſſes made of Rock Gate 
Oifters petrified a * 231 
Opal, counterfeiting * 137 
10 


Orange Citron Trees 

Oranges extraordinary 810 eg. 

Orzans of Generation, Oi crvations 
on a 212 fr. 
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Oſteocolla 143 
| P 


P renchymous Parts of the * 
59, 
Parhelia 187. 251 ſeg. 470 
Parre, an Anatomical Account of 164 
Pearls, Origin of 4 
Pendulum Watches applied for finding 
the Longitude 177 ſeg. 
Petrification 6y a ſandy Earth 13 
Lesbien, thereon ; and 
a Stone taken out of the Womb of a 
Woman 60 
Petrificaton, a remarkable Inſtance 


— — 


Hit 62 
Pifure of any Object made in a dark 
Room 136 /eg. 
Piſmires, acid Fuiceo 289 


Planets, the Method of meaſuring 
their Diameters, and the Parallax 
of the Myon 67, 68 

Planets, 'a Diſcovery of two about 
Saturn 1. 414 0. 

Pneumatical Experiments 260 ſeg. 

Point blank Determination of 83 ſeg. 

Poland, /ome —_— relating there- 
unto, and other Northern Parts, 
anſwer'd 62, 63 

Poliſhing Glaſſes 145 

Porpoiſe, Diſſection of 324 /eg. 

Powder, Charge of determined 83 ſeq. 


Q 
2 lover Mines in Friuli 
R 3, 4+ 218 /eg. 


R Attle Snakes, the Way of killing 


Reſpiration, E xperiment on the Man. 

ver of 102 ſeq. 

accounted for 279 

Recks, the Method of Breaking 9 
| 8 


unander of their living in Fire 


o 
Sal armoniac, Cola produc'd therewith 


6, 47, 48 
Sal Gemmz Mines ; 258 45 


Sat, Rock of 282 
Salt-making in France 208 /eg. 


Salt-making at Nantwich 215 /eg. 
Salt Mines 233 ſeg. 
Salts, the richeſt Sort in Germany i9 
Salt-petre, the Method of making it, 

as praftii'd in the Mogul's Dani. 

nions 14 
Salt Springs 215 ſeq. 222 
Sand Flood 133 /eq, 
Sap, the running of 155 /eq. 291 
Motion of 190 ſeg. 224. 302 
— Deſcent of 303 /eq, 
Saturn, Ob/ervations of bim by Dr. 


Hook 40 
Saturn, an Obſervation 46. 335 
Sea, Obſervations at 87 /eq. 
Seamen, Directions for thoſe bound 

for long Voyages 21, 22 
Sea Water, a Method of making it 

ſweet 286 /eg. 
Sembrador 248 ſeg. 


Serpent, a certain Stone found in the 
Head of one; the Nature of it 
con der d 13, 14 

Shell Snails, Ob/ervations on 207 

Shells on inland Mountains 91 

Shining Fiſh, by Dr. Beale 38, 39 


Se.. 112 
Fleſh 399 
Wood 110 ſeq. 113 


Worms in Oyflers 33, 34 
Ships, the Method of preſerving 
them from being Worm-eaten 31,32 
Sight decayed, Help for 135 
Silver Mines 236 ſeg. 
Slate, Conſiderations on 205 ſg, 
Snakes and Vipers, their manner of 


brooding 20 
Snow, extraordinary Sort 143 
its Nature 420 /tq- 

Solar Numbers 490 /eq- 
Spiders in Bermudas 145 
darting 207 ſeq. 282 

Spots in the Sun 322. ſeq. 330. 


332 /h. 

Spring, an Account of an odd one it 
Weltphalia ; 4% of Salt Springs, 
and the Method of firaining 27 


. ater I 
Spring, a remarkable one in Ger- 
many 19 
Star 
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Gr extraordinary in the Whalt's 


Neck 80 
Yar, 4 new one in-Cygnus 278. 
| 283. 316 /eq. 
Stellar FiſÞ 223, 320. 
eutical Baroſcope, by Mr. Boyle 39, 
277 Tone 
cut from under the Tongue 
* 359 12 
Stone JQuarry 
wk, Human Bodies 3 10 ſeg. 


— found in Dogs and Horſes 


368 /eg. 

— in the Bladder 456. 408 
Storms zog ſeg. 
Storm in Scotland 509 
un and Moon, their Diſtances 
found by the Parallax 22 
Suns, four of them obſert'd in 
France, and an unuſual * 

35» 3 

Suſpenſion of Mercury at an unuſual 
Height 379 ſeq. 410 /eg. 
Sweediſh Stone, an Account thereof 
it yielding Sulphur, Vitriol, Alum 
and Minium 69, 70 
Synchroniſm of the Vibrations of a 


Pendulum 426 
F v 

 4ngents, Method of drawing 
| 404 eg. 429 
Tanning Leather 475 /tq+ 
Tarantula, _ 123 ſeq. 361 
Teleſcope Catadioptrical 347 ſeg. 
| 356 /eg. 
Teſticles 154 ſeg. 
Thtrmometer, Obſervations on 220 
ſeg. 
Tounder and Lightning at Oxford, 


an unuſual Accident thereby 36, 


37, 38 

Thunder and Lightning, its Effefs 
46 

Tides, extraordinary ones in the 
Weft Iſles of Scotland 7 
— about the 
Orkneys 8 


| 44 
Tides, an Hypotheſis thereof, by Dr. 
Wallis 49, 50, 51, 52, 53, 54 


Tides, Conſiderations and Enquiries 


thereon 55, 56, 
—— 4t Bermudas * rt 
——— at Plymouth 118 ſeg. 
— Variety of 121 /eg. 
—— at London 122 /eg. 
— 24 Briſtol 134 /eg. 

in Hong road 147 /ig. 
Tin Mines . 293, ſeg. 
Toads and Spiders 65, 


Tongue, Diſcoveries made in it 90 
Touch and Friction, their Effet 34 
Trangfuſion of the Blood 77, 95 

ſeq- 105. 136. 154 


Efed of 86 
Cure of Phrenzy by 
115 /cg. 
Tranſplanting Vegetables, Seaſon of 
20 
Trituration, Uſe of 387 75 
Trochitæ 460 /eg. 
Turkey, Heads of Inquiry for 57, 
8,5 
—— Obſervatzns in 5 5 725 
V 
ASA Teſticularia of 4 Beetle 
28 
Vegetables, Obſervations on 163 — 


168 ſeg. 
Vegetation, Experiments on 15 5 /eg. 
Veins in Plants 335 ſeq. 402 ſeg. 
Vena arterioſa, 20 found in ſome 
Animals 428 
Venus, Spots in 114 eg. 
Villette's burning Concavs 11. 202 
Vinegar, the Way of making it in 
France 259 
Vines, the Way of making them 
grow over the Roof of an Houſe 

| P 2 
Vipers, Obſervations on them * 
Experiments on 390 
Virginia, its Advantages for Ship 
Building 423 
Viſion, whether the Retina or Cho- 
roides be the Organ of 125 ſeg. 
233 ſeg. 
Vitriol, Experiments on 470 ſeg. 
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Velatile Salt from Plants 465 ſeg. 
Valatilization of fixt Salts 415 ſeg. 
Fozage, Obſervations in 91g. 
| 128 /eq, 149 fig. 


Urchins, the Motion of their Hearts 


424 


Urinary Paſſage, 4 new ove 287 


W 
| Alber portable 502 ſeg. 505 


* fg. 
Water, Weight of in Water 202 
Well taking Fire 88 
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Wills, at Bermudas 106 
Whales at Bermudas 145 
Whele- fiſhing about Bermudas i 
America 2. 106 
Wheel Barometer, a new Conti jpanse 

of are 35 
Wood, ſhining 110. 113 


Wa found under Groung 16 
Worms that eat Stone and Morte 


61, 62 
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An ExPLICATTON of ſome of the moſt mate- 
rial TERMS of ART in the Firſt Volume. 


| A | 
A MEN is the Cavity of the 
lower Belly. 
ACCELERATION is the Encreaſe 
of the Velocity of a moving Body. 
ADIT is the Shaft or Entrance 
into the Mine. ; 
ALCALI is either a Salt obtained 


from the Aſhes of Herbs or Minerals 


by making a Lye of them; or it js 
any Subſtance which, mixing wi 
an Acid, makes an Ebullition with it. 
AMALGAMA, is a Maſs of Mer- 
cury incorporated with any Metal. 
ANTHELION is a Mock-ſun op- 
poſite te the true Sun. 
AORTA, or great Artery, is that 
which ariſes enen, from the 
ft Ventricle of the Heart and con- 
veys the Blood throughout the Body. 
APERTURE is ih general any 


opening or hole; in Optics it ſigniſies 


either the hole next the Object Glais 
of a Teleſcope or Microſcope thro 
which the Light is tranfmitted to the 
Eye, or that part of th. Object glaſs 
itſelf, which covers the former. 
APOGAUM, that Point of the 
Orbit of a Planer, which is at the 
zreateſt diſtance from the Earth. 
" ASSYMPTOTE, is a Line which 
Kill approaches nearer and nearer to 
another, without ever meeting 
therewith, tho” indefinitely produ- 
ccd. * f 
ATMOSPHERE is that whole Bo- 
dy of Air which ſurrounds our Earth, 
"AURICLES of the Heart, are its 


Ears, or two Muſcular Caps cover- 
ing the Ventricles, 
AXILLARY is ſomething belanging 
to the Arm- pit. 
AZIMUTH, is an Arch of the 
Horizon intercepted between the Me- 
ridian of the Place and any Vertical, 


B 
ITUMEN, is 2 fat inflammable 
Matter, Pitch or Clay. 
C 
ACHEXY is an ill Habit or Die 
ſition of the Body. 
CAROTIDS are two Arteries of 
the Neck which conyey the Blood 
from the Aorta to the Brain. 
CARTILAGINOUS is what be- 
longs to a Cartilage or Griſtle. 
CAYA, is the Jargeſt Vein in the 
Body terminating in the right Ven- 
rricle of tha Heart, and conveying to 
it the Blood from all Parts of the 
Body; and it is divided into the aſ- 
cending, which ariſes from the lower 
Parts, and deſcending Cava, which 
comes from the upper Parts. 
CHOROIDES is the inner and po- 
ſterior Coat of the Eye under the 
Sceherotica. 7 
GHYLE is a whitiſh Juice into 
which the Food is converted in 
eſtion. : 
DANN. is 2 ſmall Gland in 
the third Ventricle of the Brain, 
ſuppoſed by Des Cartes to be the Scat 
af the Soul, CORNEA 


et 


CORN] 
$clerotiea 
of the E 

CORP 
or the © 
Ventricle 

COR. 
or Parti 
Bodies. 

CORT: 
is the ex. 
of the Br 

CYON 


IAPI 
cle 
Breaft fr. 
DIAST 
Heart ar 
Parts dil 


diſcharge 


CCE] 
of 1 
Planet fr 
ECLIP 
Globe cu 
EFFEI] 
Ebullitic 
EMU! 
Arteri 
FPAE 
Tables 
Planets ! 
EPIGI 
of the 
wind-pijj 


Oc 
F% 
traction. 

FOTL 
tation. 


LA 

{ec 

mour fre 
CLAN 
with Coy 
GLO? 
the Layy 


Al 
af 
er. 


HERN 

HORI. 
Sphere, 
upper an 


CORNEA is the fore- part of the 
gelero lea, ſu Fourided by the Whites 
f the Eye. r 
R Calloſith is the apper re, 
or the rener A the two It 1a 
Ventricles of the Bram, 
COR US CLES ard rhe ſmall Parts 
or Particles that conftitute Natuta] 
dies. 83 * 
"CORTICAL Subſtande af the Braig 
is the exterior or outward Subſtance 
of the Brain. 5 
CYON is Graft, Shoot, or Sprig. 
| 3 
TN[APHRACM or Midrif is a Mut- 
D cle ſepararing the Cavity of the 
Breaſt from the lower Belly. . 
DIASTOLE js mat motion öf the 
Heart and Arteries whereby thoſe 
Parts dilate and diftend themſelves 
upon the flowing of the Blood into 


them. 8 ' 
DIURETIC is what promotes the 
diſcharge of Urine. 
% 


CCENTRICITY is the Diftance 
of the Centre of the Orbit of a 
Planet from the Sun. | 
ECLIPTIC is a great Circle of the 
Globe cutting the Equator obliquely. 
EFFER VESCENCE denotes a great 
Ebullition or Boiling up of Liquors. 
EMULGENT is a Name given the 
Arterigs and Veins of the Kidneys. 
FPAEMERID are, Atronomical 
Tables ſhewing the 'Places of the 
Planets for every Day at Noon. 
EPIGLOT'TIS is the Cover or. Lid 
of the .Laryux, or upper part of the 
wind-pipe. 


F "4 
| is a Poi wherein Rays 
| do meet after Reflexion or Re- je 
traction. 


FOTs is the fame with Fomen- 
tation. 


G 
LAND is a ſoft ſpungy Body 


-ow ſepatate ſome Hu- 
mour from the Blobd. 
GLANDULA Pikes, this fame 
with Conarlum, WHICH Tee. 
GLOTTIS, ths Cleft or Chink iti 
the Layyirx. 


H 
ALD, a Cirtle bf F4tibutColonys 
appearing round the Hetvtenl} 
er. 

HER NIA ſignifies a Ruptute. 
HORIZON is a great Circle of th: 
Sphere, dividing the World into the 

upper and lower Hemiſpherss, 


HYALOIDES is the vitreous Hu- 
mour of the Eye. | 
5 HYPOCHONDRIUM is a Space on 
each Side of the upper Part of the 
lower Belly, under which the Liver 
and Spleen are lodged. 
„Kr OGASTRIOM is the lower 
Part of the Belly. 


1X1. 1 I 
Tos ſignifies any Thing 
between the Kibs. | 
TUGULAR Via, are Veins of the 
eck, by which the Blood returns 
rom the Head to the Heart. | 


L 
ACTEALS, are flender Tubes, 
which convey the Chyte from 
the Inteſtines to the Rerepraciiun 

. 

ARTNX, is the upper Patt of the 
Wind-pipe, lying below the Root of 
the Tongue. 

LIBRATION, is an apparent Itre- 

ularity in the Motion of the Moon, 
Thereby ſhe ſeems to wing or ſhak 
about her Axis, ſometimes from Fa 

to Weſt; and ſometimes on the con- 


var - 
_ LIGATURE, is a Band, Tie, Ban- 
daze or Fillct. 
LIXIVIAL, is underftood of Salts 
extracted by a Lisi or Lye. 
LOBES, are the Diviſſons of the 
Lungs and Liver. f 
LOCUS in Grometry, is 4 Line 
which an indeterminate Problem 
ſolved. . 
* LYMPH, is a thin tranſparent Hu- 
tour ſeparared from the Blood ih all 
Farts of the Body. | 
EYMPHATICS, are fine lien 
Veſſels ariſing from the Gand, H 
re-convey the Lymph to the Blood: 


M 
EDULLA Spinalis, is the Mar- 
row of the Back bone. 
MBRANE, is a thin, white ex- 
ed Skin; formed of a Web of 
ſeveral Sorts of Fibres' ot Threats, 
 MENSTRUUM, is any Liguot that 
will diſſolve hard Bodies. 
MESENTERY; i & membranbus 
Part, placed in the Middle of the 1n- 
toſtines or, Guts, and to which they 
are connected. 
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takes 4Wvay We Senſe of Pritt 
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PAKE is what tranſmits no'Eighr; 
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W hat belongs to CA 1 
8 is what to OATELLITES, arg; | 
P the Pancreas or Sweet-br | 8 round other Plant + {hs 
ARALLAX, is an Arch intercept.  SCLEROTICA, is ons vf the Coats 
ed, between the true and appa- or Membranes of the ye; lying im-. 
rent-Place of a Star; the true Place mediately under that 25 called the 
being that Point in the Heavens White of the Eye, 


herein the Star is ſeen from the 
Earth's Centre, and the apparent, that 
wherein it is ſeen from the Earth's 


Surtace. 
© PELVIS of the Kidneys, is à Cavity 


T their concave Part, into which the 

rine is conveyed from the Glands, 

and whence it paſſes thro' the Ureters 

into the Bladder. ' 

, PERICARDIUM, a: Membrane or 

which includes the Heart. 

, FHASES,-are the Appearances, or 

the Quantities of the Illumination of 

the Planets. | 
PHANOMENON, is any Appea- 

rance or Effe& in natural Things. 
PIA Mater, is a fine Membrane, 

which immediately inveſts the Brain. 
PLEURA, is a Membrane which 


lines the Cavity of the Breaft. 


PLICA P#lonics, is a Diſeaſe of the 
Hair, wherein it is matted and glued 
together, and peculiar to Poland, 
whence the Name. 

.  PYLORUS, is che lower Orifice of 
the Stomach, whereby it diſcharges 
itſelf into the * 
ECEPTACULUM Chyli, is a Re- 
ſervoir or Cavity near the left 
Kidney, into which the Lacteals 
diſcharge themſclves. 

RETINA, is the innermoſt Coat of 
the Eye lying immediately under the 
Choroides, and ſuppoſed to be the 
Organ of Viſion. | 

RIMULA Laryneis, is the ſame with 
Glettis, which fee. 


SEROSITY, is a watry Li 
mixed with the Blood. 1 
SERUM, is the thin tranſparent 


Part of the Blood. 


STERNUM, is the Breaft Bone 
ſituated forwards between the Ribs. 

STYPTIC, is a Remedy that has 
the Virtue of ſtopping Blood, or of 
cloſing up a wounded Veſſel. 

SUBCLA VIAN, ſignifies any Thing 
lying under the Channel Bones. 

SUPPURA TION, is the Aion 
whereby Blood and other Humours 
are changed into Pus or Matter. 

SUTURE, is a particular Kind of 
Articulation of the Bones, reſembling 
à Seam. 

SYSTOLE, is the Contraction of 
the Heart and Arteries, whereby 
they diſcharge the Blood. 


T 
ORAX, is the Cheſt or Cavity 
of the Breaft. 

TROPICS, are ſmaller Circles of 
the Sphere equally diftant from the 
Equator, | 
1 ent RICLE fignifics the Sto- 
| mach, and is alſo particularly 
applied ro the Cavities of the Heart 
and Brain. 2 | 

VERTEBRA, are the Chain ot 
Rones reaching from the Neck down 
the Back, called the Back- bone. 

VESICLES, are little Bladders, 

” VISCERA, are the Bowels or En- 


trails 
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AGE 16. 1.37. for r F* CJ. r. F* 


C2 p, 63. l. 37. for Valve , Plug. p. 59 


L 12. for Bilws's r. Bill's. p. 111. . 5. for tho'r. and. | p. 1374.35. for 


Logarithm. Technia r. Logarithmorechnia. p. 1441. J. 3. for Graves r. Grooves. 
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